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(54) LIQUID CRYSTAL ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To improve the dependency of a liquid crystal display element on visual angles 
and to lessen the rough feel of display. 

CONSTITUTION: Picture element electrodes 3 formed on a glass substrate 1. are provided 
with projecting parts 4 in their centra! parts and are provided with first walls 5 so as to 
enclose these picture elements. A glass substrate 2 is provided with a counter electrode 6. 
Liquid crystal regions are formed in correspondence to the respective picture element 
regions by high-polymer walls between the substrates 1 and 2. The liquid crystal molecules 
in the respective liquid crystal regions are radially briented with the parts near: the: 
projecting parts 4 as an axis perpendicular to the substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal device to which either [ at least ] a crevice or heights is prepared between 
the electrode substrates of the pair which counters in the liquid crystal device by which the liquid 
crystal field surrounded by the macromolecule wall and this macromolecule wall was pinched on this one 
[ at least ] liquid crystal field side front face of the electrode substrate of this pair, and the liquid crystal 
molecule is carrying out orientation of near [ one / at least ] this crevice and the heights to the shape 
of axial symmetry as a shank perpendicular to this electrode substrate in this liquid crystal field. 
[Claim 2] The liquid crystal device to which a pillar section is prepared between the electrode 
substrates of the pair which counters in the liquid crystal device by which the liquid crystal field 
surrounded by the macromolecule wall and this macromolecule wall was pinched on this one [ at least ] 
liquid crystal field side front face of the electrode substrate of this pair, and the liquid crystal molecule 
is carrying out orientation of near [ this ] the pillar section to the shape of axial symmetry as a shank 
perpendicular to this electrode substrate in this liquid crystal field. 

[Claim 3] In the liquid crystal device by which the liquid crystal field surrounded by the macromolecule 
wall and this macromolecule wall between the electrode substrates of the pair which counters was, 
pinched Either [ at least ] a crevice or heights is prepared in this liquid crystal field side front face of 
one [ at least ] electrode substrate of the electrode substrate of this pair. The liquid crystal device 
which prepared the resin section to which the liquid crystal molecule is carrying out orientation of near 
[ one / at least ] this crevice and the heights to the shape of axial symmetry as a shank perpendicular 
to this electrode substrate in this liquid crystal field, and flattening of the opposite side front face of one 
[ at least ] electrode substrate was carried out among the. electrode substrates of this pair. 
[Claim 4] In the liquid crystal device by which the liquid crystal field surrounded by the macromolecule 
wall and this macromolecule wall between the electrode substrates of the pair which counters was 
pinched A pillar section is prepared in this liquid crystal field side front face of one [ at least ] electrode 
substrate of the electrode substrate of this pair. The liquid crystal device which prepared the resin 
section by which the liquid crystal molecule is carrying out orientation of near [ this ] the pillar section 
to the shape of axial symmetry as a shank perpendicular to this electrode substrate in this liquid crystal 
field, and flattening was carried out to one [ at least ] electrode substrate opposite side front face of 
the electrode substrate of this pair. 

[Claim 5] It is the liquid crystal device according to claim 3 or 4 to which a color filter is prepared in one 
[ said / at least ] electrode substrate, crevices other than the picture element field of the substrate 
with which said resin section formed this color filter are filled with resin, and flattening is carried out. 
[Claim 6] It is the liquid crystal device according to claim 3 or 4 which prepares the active driver 
element which drives liquid crystal by impressing driver voltage to an electrode to one [ said / at least ] 
electrode substrate, and said resin section covers wiring of this active driver element and this active 
driver element by resin, and is carrying out flattening. 

[Claim 7] Either [ at least ] said crevice or heights is the liquid crystal device according to claim 1 or 3 
currently formed with the perpendicular stacking tendency ingredient. 

[Claim 8] It is a liquid crystal device given in either among claims 1-4 by which said liquid crystal field 
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^consists of two or more liquid crystal domains which divide a picture element, and the macromolecule 
wall is formed in the periphery section of two or more of these liquid crystal domains. 
[Claim 9] The liquid crystal device according to claim 8 by which the colored additive is contained at 
least in said macromolecule wall, 

[Claim 10] The liquid crystal device according to claim 1 or 3 in which concave heights are formed in 
axial symmetry and/or continuously centering on near the symmetry axis of the orientation of said liquid 
crystal molecule. 

[Claim 1 1] It is a liquid crystal device given in either among claims 1-4 to which the field where the 
inter-electrode distance of the electrode substrate of said pair differs mutually exists near the 
symmetry axis of said liquid crystal molecule. 

[Claim 12] The liquid crystal device according to claim 1 or 3 height H of this 1st wall and whose height 
h of said heights the 1st wall is prepared in one [ at least ] liquid crystal field side front face of the 
substrate of said pair so that this liquid crystal field or a liquid crystal domain may be surrounded, and 
are H>h. 

[Claim 13] The liquid crystal device to which the orientation film which consists of a macromolecule 
which has an axial symmetry-like orientation shaft on this one [ at least ] liquid crystal field side front 
face of the electrode substrate of this pair is formed between the electrode substrates of the pair which 
counters in the liquid crystal device by which the liquid crystal field surrounded by the macromolecule 
wall and this macromolecule wall was pinched, and the liquid crystal molecule is carrying out orientation 
of near [ one / at least ] a crevice and the heights to the shape of axial symmetry as a shank 
perpendicular to a substrate within the picture element. 

[Claim 14] One [ said / at least ] electrode substrate is a liquid crystal device according to claim 1 by 
which it has a color filter, and this color filter has two or more color filter sections corresponding to two 
or more picture elements, and said crevice is established in said liquid crystal field side front face of this 
color filter section. 

[Claim 15] One [ said / at least ] electrode substrate is a liquid crystal device according to claim 14 
which has a wrap overcoat layer for the convex wall formed among said two or more color filter sections, 
and these two or more color filter sections and this convex wall. 

[Claim 16] Said convex wall is a liquid crystal device according to claim 15 which has protection-from- 
light nature. 

[Claim 17] While forming the. 1st wall at least in pne side of the electrode substrate of a pair, either [ at 
least ] a crevice or heights is formed in the abbreviation center section of the field surrounded by this 
1st wall. Or the process which form the orientation film which has either [ at least ] a crevice or heights 
in the abbreviation center section of the field surrounded by this 1st wall, and a two-electrodes 
substrate is made to counter, and produces a eel, The manufacture approach of a liquid crystal device 
including the process which pours in the mixture which contains liquid crystal and hardenability resin at 
least in this eel, and the process to which hardenability resin is stiffened at the temperature beyond the 
equalization temperature of this mixture, and phase separation of liquid crystal and the macromolecule is 
carried out. 

[Claim 18] While forming the 1st wall at least in one side of the electrode substrate of a pair, either [ at 
least ] a crevice or heights is formed in the abbreviation center section of the field surrounded by this 
1st wall. Or the process which form the orientation film which has either [ at least ] a crevice or heights 
in the abbreviation center section of the field surrounded by this 1st wall, and a two-electrodes 
substrate is made to counter, and produces a eel. The manufacture approach of a liquid crystal device 
including the process which pours in the mixture which contains liquid crystal and hardenability resin at 
least in this eel, and the process which stiffens hardenability resin since it cools slowly after heating this 
mixture to the equalization temperature of this mixture and phase separation is carried out to liquid 
crystal and hardenability resin. 

[Claim 19] The process which form either [ at least ] the crevice which consists of a perpendicular 
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sleeking tendency ingredient, or heights in the abbreviation center section of the field surrounded by 
this 1st wall, and a two-electrodes substrate is made to counter, and produces a eel while forming the 
1st wall at least in one side of the electrode substrate of a pair, The manufacture approach of a liquid 
crystal device including the process which pours in the mixture which contains liquid crystal and 
hardenability resin at least in this eel, and the process annealed since hardenability resin is stiffened by 
exposure after heating this mixture to the equalization temperature of this mixture. 
[Claim 20] While forming the 1st wall at least in one side of the electrode substrate of a pair, the 
orientation film which is made to carry out phase separation of the charge of an admixture which 
contains two or more kinds of polymeric materials in the field surrounded by this 1st wall, and has an 
axial symmetry-like orientation shaft is formed. The manufacture approach of a liquid crystal device 
including the process which a two-electrodes substrate is made to counter and produces a eel, the 
process which pours in the mixture which contains liquid crystal and hardenability resin at least in this 
eel, and the process to which hardenability resin is stiffened at the temperature beyond the equalization 
temperature of this mixture, and phase separation of liquid crystal and the macromolecule is carried out. 
[Claim 21] While forming the 1st wall at least in one side of the electrode substrate of a pair, the 
orientation film which is made to carry out phase separation of the charge of an admixture which 
contains two or more kinds of polymeric materials in the field surrounded by this 1st wall, and has an 
axial symmetry-like orientation shaft is formed. The process which a two-electrodes substrate is made 
to counter and produces a eel, and the process which pours in the mixture which contains liquid crystal 
and hardenability resin at least in this eel, The manufacture approach of a liquid crystal device including 
the process which stiffens hardenability resin since it cools slowly after heating this mixture to the 
equalization temperature of this mixture and phase separation is carried out to liquid crystal and 
hardenability resin. 

[Claim 22] It is the manufacture approach of a liquid crystal device given in either among claims 17-21 
which stiffen hardenability resin while impressing either [ at least ] an electrical potential difference or a 
magnetic field to said cel. 

[Claim 23] One side of the electrode substrate of said pair has the active driver element which drives 
liquid crystal by impressing an electrical potential difference to the electrode of this electrode substrate, 
and sets it at the hardening process of said hardenability resin. It is the manufacture approach of a liquid 
crystal device according to claim 22 that the gate drive signal level impressed to this active driver 
element synchronizes with the source drive signal level impressed to this : active ^driver element, and the 
pulse width of this gate drive signal level is 1/2 or less [ of the period of this source drive signal level ]. 
[Claim 24] It is the manufacture approach of a liquid crystal device that the liquid crystal field 
surrounded by the macromolecule wall and this macromolecule wall between the electrode substrates of 
the pair which counters was pinched. At least one side of the electrode substrate of said pair The 
process which forms two or more color filter sections in the front face of a substrate, and the process 
which forms a convex wall between these color filter sections, The manufacture approach of the liquid 
crystal device manufactured by the manufacture approach including the process which forms a wrap 
overcoat layer for these two or more color filter sections and this convex wall, and forms a crevice in 
the liquid crystal field side of two or more of these color filter sections. 

[Claim 25] The process which forms said crevice is the manufacture approach of the liquid crystal 
device according to claim 24 which includes the process which applies a resist so that said two or more 
color filter sections may be covered, and the process which forms this convex wall among these two or 
more color filter sections by exposing and developing this resist. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal device which can be used for flat- 
surface displays, such as a Personal Digital Assistant seen by a lot of people, PASO narcon pewter, a 
word processor, an amusement device, and a TV apparatus, the plotting board using the shutter 
effectiveness, an aperture, a door, a wall, etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, TN (twisted pneumatic) mold, a STN (supertwisted 
nematic) mold, etc. using the pneumatic liquid crystal as liquid crystal devices, such as a liquid crystal 
display component using the electro-optical effect, are put in practical use. These require a polarizing 
plate and need orientation processing. Liquid crystal devices, such as these liquid crystal display 
components, have the pre tilt angle in the initial orientation condition, and as shown in drawing 22 (b), 
when an electrical potential difference is impressed to a eel, a liquid crystal molecule starts in this 
direction. For this reason, when an observer observes a cel from a different viewing angle A and Vision 
B, the refractive index on the appearance of a liquid crystal molecule changes, the contrast of a display 
changes, and display grace falls remarkably further — in the state of halftone, the reversal of contrast 
etc. arises with a viewing angle. 

[0003] On the other hand, the dynamic scattering (DS) effectiveness, the phase transition (PC) 
effectiveness, etc. are one of things using dispersion of ****** liquid crystal about a polarizing plate. 
[0004] Recently, the birefringence of liquid crystal is used for a polarizing plate as ****** and a thing 
which moreover made orientation processing unnecessary, and the method of controlling, transparence 
or a nebula condition electrically is proposed. Fundamentally, this approach makes in agreement the 
Tsunemitsu refractive index of a liquid crystal molecule, and the refractive index of a support medium, 
when an electrical potential difference is impressed and the orientation of a liquid crystal molecule . 
gathers, it displays a transparence condition* and it displays the nebula condition of the light-scattering 
condition by turbulence of the orientation of a liquid crystal molecule at the time of no electrical- 
potential-difference impressing. 

[0005] As such an approach, the method of making a ****** No. 501631 [ 58 to ] official report include 
liquid crystal to a polymer capsule is indicated, and the method of depositing liquid crystal and making a 
liquid crystal drop form into resin is indicated by mixing liquid crystal, a photo-setting resin, or 
thermosetting resin in a ****** No. 502128 [ 61 to ] official report, and stiffening resin. These are called 
the polymer dispersed liquid crystal display device. 

[0006] Moreover, the component whose above-mentioned polymer dispersed liquid crystal display device 
was pinched into the rectangular polarizing plate is indicated by JP,4-338923,A and JP,4-21 2928,A as 
an approach of improving the viewing^angle property of a liquid crystal cell using a polarizing plate. 
Although this component has the large effectiveness of improving an angle-of^visibility property, since it 
uses the depolarization by dispersion theoretically, its brightness is as low as one half compared with TN 
Mohd, and its utility value is low. 

[0007] Furthermore, to JP,5-27242,A, the orientation condition of a liquid crystal molecule is disturbed 
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With the wall and projection of a macromolecule, a random domain is produced to it, and the method of 
& improving an angle-of-visibility property is indicated. However, since a domain is random and polymeric 
materials enter also into a picture element part by this approach, the light transmission at the time of no 
electrical-potential-difference impressing is low. Moreover, since the disclination line between liquid 
crystal domains occurs at random and does not disappear at the time of electrical-potential-difference 
impression, the black level at the time of electrical-potential-difference impression is low. For these 
reasons, liquid crystal devices, such as this liquid crystal display component, become what has low 
contrast. 

[0008] Moreover, this invention person etc. has proposed the liquid crystal display component which has 
improved the viewing-angle property remarkably in JP t 6-301015,A or Japanese Patent Application No. 
No. 199285 [ five to ] by carrying out orientation of the liquid crystal molecule to the shape of axial 
symmetry, such as the shape of a radial or a concentric circle (the shape of tangential ones), as shown 
in drawing 22 (a). 
[0009] 

[Problem(s) to be Solved by the Invention] In liquid crystal devices, such as the above-mentioned liquid 
crystal display component, although a viewing-angle property is remarkably improvable, turbulence of 
the orientation condition that it is thought that it is based on the effect of indefinite factors, such as 
residue of the resist on a substrate and a blemish on a substrate, is observed. In this case, it becomes 
an orientation state diagram like the polarization microscope photograph of drawing 23 with which the 
symmetry axis of the orientation of a liquid crystal molecule inclined, and the axial location shifted. In 
this case, if a viewing angle is changed and a liquid crystal device is observed, the area of the field which 
serves as the viewing-angle direction (part which looks black) within 1 picture element will increase, a 
difference will arise in other picture elements and average permeability, and, on the whole, it will be 
observed as a rough deposit of a display. Therefore, in this liquid crystal device, it is necessary to 
control the symmetry axis of the orientation of a liquid crystal molecule strictly. 

[0010] Furthermore, in order to produce the orientation condition of axial symmetry more easily than a 
manufacture top, it is necessary to stabilize this orientation condition. The heterogeneity of the surface 
free energy on a substrate is mentioned as a cause which disturbs this axial symmetry orientation. 
[0011] This invention solves the above-mentioned conventional problem, and aims at offering the liquid 
crystal device which can improve a viewing-angle dependency, can control the symmetry axis, and can 
reduce the rough deposit of a display, and its manufacture approach by making orientation of a liquid 
crystal molecule into the shape of axial symmetry. 
[0012] 

[Means for Solving the Problem] In the liquid crystal device by which the liquid crystal field surrounded 
by the macromolecule wall and this macromolecule wall between the electrode substrates of the pair 
which the liquid crystal device of this invention counters was pinched Either [ at least ] a crevice or 
heights is prepared in this one [ at least ] liquid crystal field side front face of the electrode substrate of 
this pair. The liquid crystal molecule is carrying out orientation of near [ one / at least ] this crevice and 
the heights to the shape of axial symmetry as a shank perpendicular to this electrode substrate in this 
liquid crystal field, and the above-mentioned purpose is attained by that. 

[0013] Moreover, the liquid crystal device of this invention is set to the liquid crystal device by which 
the liquid crystal field surrounded by the macromolecule wall and this macromolecule wall between the 
electrode substrates of the pair which counters was pinched. A pillar section is prepared in this one [ at 
least ] liquid crystal field side front face of the electrode substrate of this pair, the liquid crystal 
molecule is carrying out orientation of near [ this ] the pillar section to the shape of axial symmetry as a 
shank perpendicular to this electrode substrate in this liquid crystal field, and the above-mentioned 
purpose is attained by that. 

[0014] Furthermore, the liquid crystal device of this invention is set to the liquid crystal device by which 
the liquid crystal field surrounded by the macromolecule wall and this macromolecule wall between the 



-6- 



"electrode substrates of the pair which counters was pinched. Either [ at least ] a crevice or heights is 
prepared in this liquid crystal field side front face of one [ at least ] electrode substrate of the electrode 
substrate of this pair. The liquid crystal molecule is carrying out orientation of near [ one / at least ] 
this crevice and the heights to the shape of axial symmetry as a shank perpendicular to this electrode 
substrate in this liquid crystal field. The resin section to which flattening of the opposite side front face 
of one [ at least ] electrode substrate was carried out among the electrode substrates of this pair is 
prepared, and the above-mentioned purpose is attained by that. 

[0015] Furthermore, the liquid crystal device of this invention is set to the liquid crystal device by which 
the liquid crystal field surrounded by the macromolecule wall and this macromolecule wall between the 
electrode substrates of the pair which counters was pinched. A pillar section is prepared in this liquid 
crystal field side front face of one [ at least ] electrode substrate of the electrode substrate of this pair. 
The resin section by which the liquid crystal molecule is carrying out orientation of near [ this ] the pillar 
section to the shape of axial symmetry as a shank perpendicular to this electrode substrate in this liquid 
crystal field, and flattening was carried out to one [ at least ] electrode substrate opposite side front 
face of the electrode substrate of this pair is prepared, and the above-mentioned purpose is attained by 
that. 

[0016] As this electrode substrate by which flattening is carried out, they are the substrate for matrix 
mold LCD, a substrate with a color filter, a substrate with an active component, a substrate with a 
stripe electrode, etc., for example. 

[0017] A color filter is prepared in one [ said / at least ] electrode substrate, crevices other than the 
picture element field of the substrate in which this color filter was formed may be filled with resin, and 
flattening of said resin section may be carried out. 

[0018] By impressing driver voltage to an electrode, the active driver element which drives liquid crystal 
may be prepared in one [ said / at least ] electrode substrate, and said resin section may cover and 
carry out flattening of the wiring of this active driver element and this active driver element to it by 
resin. , 

[0019] Either [ at least ] said crevice or heights may be formed with a perpendicular stacking tendency 
ingredient. Said liquid crystal field consists of two or more liquid crystal domains which divide a picture 
element, and a macromolecule wall may be formed in the periphery section of two or more of these 
liquid crystal domains. 

[0020] A colored additive may be contained at least in said macromolecule walL 

[0021] You may have either [ at least ] the concave heights in which concave heights were formed in 
axial symmetry centering on near the symmetry axis of the orientation of said liquid crystal molecule, or 
the concave heights formed continuously. 

[0022] The field where the inter-electrode distance of the electrode substrate of said pair differs 
mutually may exist near the symmetry axis of said liquid crystal molecule. 

[0023] The 1st wall may be prepared in one [ at least ] liquid crystal field side front face of the 
substrate of said pair so that this liquid crystal field or a liquid crystal domain may be surrounded, and 
height H of this 1st wall and height h of said heights may be H>h. 

[0024] Furthermore, the liquid crystal device of this invention is set to the liquid crystal device by which 
the liquid crystal field surrounded by the macromolecule wall and this macromolecule wall between the 
electrode substrates of the pair which counters was pinched. The orientation film which consists of a 
macromolecule which has an axial symmetry-like orientation shaft is formed in this one [ at least ] liquid 
crystal field side front face of the electrode substrate of this pair. The liquid crystal molecule, is carrying 
out orientation of near [ one / at least ] this crevice and the heights to the shape of axial symmetry as 
a shank perpendicular to a substrate within this picture element, and the above-mentioned purpose is 
attained by that. 

[0025] One [ said / at least ] electrode substrate has a color filter, this color filter has two or more 
color filter sections corresponding to two or more picture elements, and said crevice may be established 
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in said liquid crystal field side front face of this color filter section. 

[0026] One [ said / at least ] electrode substrate may have a wrap overcoat layer for a convex wall, and 
these two or more color filter sections and this convex wall which werie formed among said two or more 
color filter sections. Said convex wall may have protection-fronrHight nature. 

[0027] While the manufacture approach of the liquid crystal device of this invention forms the 1st wall at 
least in one side of the electrode substrate of a pair Either [ at least ] a crevice or heights is formed in 
the abbreviation center section of the field surrounded by this 1st wall. Or the process which form the 
orientation film which has either [ at least ] a crevice or heights in the abbreviation center section of 
the field surrounded by this 1st wall, and a two-electrodes substrate is made to counter, and produces a 
eel, The above-mentioned purpose is attained by that including the process which pours in the mixture 
which contains liquid crystal and hardenability resin at least in this eel, and the process to which 
hardenability resin is stiffened at the temperature beyond the equalization temperature of this mixture, 
and phase separation of liquid crystal and the macromolecule is carried out. 

[0028] Furthermore, while the manufacture approach of the liquid crystal device of this invention forms 
the 1st wall at least in one side of the electrode substrate of a pair Either [ at least ] a crevice or 
heights is formed in the abbreviation center section of the field surrounded by this 1st wall. Or the 
process which form the orientation film which has either [ at least ] a crevice or heights in the 
abbreviation center section of the field surrounded by this 1st wall, and a two-electrodes substrate is 
made to counter, and produces a eel. The above-mentioned purpose is attained by that including the 
process which pours in the mixture which contains liquid crystal and hardenability resin at least in this 
eel, and the process which stiffens hardenability resin since it cools slowly after heating this mixture to 
the equalization temperature of this mixture and phase separation is carried out to liquid crystal and 
hardenability resin. 

[0029] Furthermore, while the manufacture approach of the liquid crystal device of this invention forms 
the 1st wall at least in one side of the electrode substrate of a pair The process which form either [ at 
least ] the crevice which consists of a perpendicular stacking tendency ingredient, or heights in the 
abbreviation center section of the field surrounded by this 1 st wall, and a two-electrodes substrate is 
made to counter, and produces a eel, The above-mentioned purpose is attained by that including the 
process which pours in the mixture which contains liquid crystal and hardenability resin at least in this 
eel, and the process annealed since hardenability resin is stiffened by exposure after heating this 
mixture to the equalization temperature of this mixture, v 

[0030] Furthermore, while the manufacture. approach of the liquid crystal device of this invention forms 
the 1st wall at least in one side of the electrode substrate of a pair The process which form the 
orientation film which is made to carry out phase separation of the charge of an admixture which 
contains two or more kinds of polymeric materials in the field surrounded by this 1st wall, and has an 
axial symmetry-like orientation shaft, and a two-electrodes substrate is made to counter, and produces 
a eel, The above-mentioned purpose is attained by that including the process which pours in the mixture 
which contains liquid crystal and hardenability resin at least in this eel, and the process to which 
hardenability resin is stiffened at the temperature beyond the equalization temperature of this mixture, 
and phase separation of liquid crystal and the macromolecule is carried out. 

[0031] Furthermore, while the manufacture approach of the liquid crystal device of this invention forms 
the 1st wall at least in one side of the electrode substrate of a pair The process which form the 
orientation film which is made to carry out phase separation of the charge of an admixture which 
contains two or more kinds of polymeric materials in the field surrounded by this 1st wall, and has an 
axial symmetry-like orientation shaft, and a two-electrodes substrate is made to counter, and produces 
a eel, The above-mentioned purpose is attained by that including the process which pours in the mixture 
which contains liquid crystal and hardenability resin at least in this eel, and the process which stiffens 
hardenability resin since it cools slowly after heating this mixture to the equalization temperature of this 
mixture and phase separation is carried out to liquid crystal and hardenability resin. 
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[0032] Hardenability resin may be stiffened impressing either [ at least ] an electrical potential 
difference or a magnetic field to said cel. 

[0033] One side of the electrode substrate of said pair may have the active driver element which drives 
liquid crystal by impressing an electrical potential difference to the electrode of this electrode substrate, 
and the gate drive signal level impressed to this active driver element may synchronize with the source 
drive signal level impressed to this active driver element in the hardening process of said hardenability 
resin, and the pulse width of this gate drive signal level may be 1/2 or less [ of the period of this source 
drive signal level ]. 

[0034] The manufacture approach of the liquid crystal device of this invention furthermore, between the 
electrode substrates of the pair which counters It is the manufacture approach of a liquid crystal device 
that the liquid crystal field surrounded by the macromolecule wall and this macromolecule wall was 
pinched. At least one side of the electrode substrate of said pair The process which forms two or more 
color filter sections in the front face of a substrate, and the process which forms a convex wall between 
these color filter sections, It is manufactured by the manufacture approach including the process which 
forms a wrap overcoat layer for these two or more color filter sections and this convex wall, and forms a 
crevice in the liquid crystal field side of two or more of these color filter sections, and the above- 
mentioned purpose is attained by that. 

[0035] The process which forms said crevice may include the process which applies a resist so that said 
two or more color filter sections may be covered, and the process which forms this convex wall among 
these two or more color filter sections by exposing and developing this resist. 
[0036] 

[Function] In this invention, either a crevice or the heights both, or a pillar section is formed in one [ at 
least ] medium side front face of the electrode substrate of a pair. If the mixture which contains liquid 
crystal and hardenability resin at least is poured into this substrate gap and it is made to carry out 
phase separation of liquid crystal and the hardenability resin (macromolecule), a liquid crystal field will 
progress so that liquid crystal may deposit in a crevice or heights may be surrounded. Therefore, 
orientation of the liquid crystal molecule is carried out to the shape of axial symmetry, such as the 
shape of a radial or a concentric circle, considering [ as a shaft perpendicular to a substrate ] near the 
pillar section near the heights near [ this ] the crevice. Therefore, by controlling formation of a crevice 
and heights, the location of a symmetry axis can be controlled and a uniform orientation condition can 
be acquired. Here, a symmetry axis exists by the same physical relationship for every picture element, 
and a uniform orientation condition shows that the liquid crystal molecule is carrying out orientation to 
the shape of axial symmetry to the symmetry axis. 

[0037] Moreover, it becomes possible by carrying out flattening of the opposite side front face of an 
electrode substrate to eliminate the cause which disturbs the orientation of the liquid crystal molecule 
in a liquid crystal drop, and to limit the orientation to the above-mentioned crevice or heights, moreover, 
when the color filter which has the color filter section prepared for every picture element is included in 
this electrode substrate by which flattening was carried out Since the gap of this color filter section 
serves as a crevice, liquid crystal deposits into the thick part of eel thickness. Although the orientation 
of the liquid crystal molecule in a liquid crystal drop is disturbed in this crevice and cannot become axial 
symmetry easily, it becomes possible by filling this crevice with resin and carrying out flattening of 
between the color filter sections to limit the appearance location of liquid crystal to the above- 
mentioned crevice or heights by the side of opposite of the color filter section. Moreover, it becomes 
possible, when an active driver element is included in this electrode substrate by which flattening was 
carried out to limit the appearance location of liquid crystal to the above-mentioned crevice or heights 
by the multilayer of the wiring parts of this active driver element and an active driver element being 
carried out, and the step being attached, and burying and carrying out flattening of this step by resin, 
although the orientation of the liquid crystal molecule in a liquid crystal drop is disturbed by this step 
and cannot become axial symmetry easily. 
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[0038] Moreover, orientation of the liquid crystal molecule can be carried out to the shape of axial 
symmetry by establishing a crevice (the shape of for example, a earthenware mortar) in the field by the 
side of the liquid crystal layer of the color filter section prepared corresponding to the picture element. 
The color filter which has a crevice is producible by forming a convex wall between the adjoining color 
filter sections, and preparing a wrap overcoat layer for the color filter section and a convex wall. 
Protection-from-light nature can be given to a convex wall by mixing a black color etc. in the ingredient 
which forms heights. Moreover, a convex wall can be formed by the simple approach by using the 
ingredient which has photosensitivity, such as a resist, using a lithography technique. 
[0039] It becomes [ to stabilize the five axis control of axial symmetry orientation more certainly, and to 
perform it ] possible and is desirable if the above-mentioned crevice or/and heights are formed with the 
perpendicular stacking tendency film or a perpendicular stacking tendency ingredient. 
[0040] The above-mentioned liquid crystal field may be covered in the single liquid crystal domain, and 
two or more liquid crystal domains which divide one picture element may be formed. A macromolecule 
wall can be prepared in the periphery of each liquid crystal field, or the periphery of each liquid crystal 
domain, and can surround a picture element by it, or can divide a picture element, and can form a liquid 
crystal domain. 

[0041] If which colored black additive is made to color this giant-molecule wall, it can be made hard to 
be visible in a disclination line. 

[0042] Thus, irregularity may be formed axial symmetry-wise and continuously continuously in axial 
symmetry centering on near the symmetry axis of the orientation of the liquid crystal molecule formed. 
In this case, near a concavo-convex center section can be made into the orientation condition to which 
the axial location was equal as an axial symmetry-like shaft. 

[0043] Although the above-mentioned crevice or heights may be formed on an electrode, they may form 
irregularity in the substrate itself and may form an electrode on it. In that case, the field where inter- 
electrode distance differs mutually can be prepared. Moreover, the orientation film which forms the 
orientation film on irregularity and has irregularity may be formed. It is effective in stabilizing orientation 
in these cases. 

[0044] If the 1st wall is prepared in one [ at least ] medium side front face of the substrate of a top 
Norikazu pair, since the 1st Kabeuchi's surface tension can make it differ from other parts, also not 
using a photoresist, the orientation of a liquid crystal molecule can be stabilized in the shape of axial 
symmetry. In that case, when the height of heights is larger than the height of the 1st . wall, there is a 
possibility that a macromolecule^ column may be formed on heights and the orientation condition of a 
liquid crystal molecule may be confused. 

[0045] Hardenability resin is stiffened at the temperature beyond the equalization temperature 
(temperature dissolved in homogeneity) of mixture, the mixture which contains liquid crystal and 
hardenability resin at least may carry out phase separation of liquid crystal and the macromolecule, and 
since it cools slowly after heating to the equalization temperature of mixture and phase separation is 
carried out to liquid crystal and hardenability resin, it may stiffen hardenability resin. 
[0046] If an electrical potential difference, a magnetic field, or its both are impressed at the time of 
phase separation, the symmetry axis of the orientation of a liquid crystal molecule can be 
perpendicularly arranged to a substrate. 

[0047] Moreover, in this invention, the orientation film which consists of a macromolecule which has an 
axial symmetry-like orientation shaft is formed in one [ at least ] medium side front face of the 
electrode substrate of a pair. Since the orientation shaft (the direction of orientation) of a liquid crystal 
molecule is mostly in agreement with the orientation shaft of the macromolecule of the orientation film, 
a liquid crystal molecule sets a symmetry axis as a shaft perpendicular to a substrate, and orientation of 
it is carried out to the shape of axial symmetry, such as the shape of a radial or a concentric circle. 
[0048] Such orientation film can be formed by carrying out phase separation of the charge of an 
admixture which contains two or more kinds of polymeric materials in the field surrounded by the 1st 
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'wall. 

[0049] Furthermore, if resin is hardened while the gate drive signal level of an active driver element 
synchronizes with a source drive signal level and the pulse width of a gate drive signal level impresses 
an electrical potential difference or less [ of the period of this source drive signal level ] by 1/2, the 
potential difference between gate wiring on the same substrate as a picture element electrode will be 
eased, and the liquid crystal molecule of axial symmetry orientation being in disorder in response to the 
effect of the potential of gate wiring will be lost 
[0050] 

[Example] Hereafter, the example of this invention is explained. 

[0051] (Example 1) Drawing 1 is the sectional view showing a part for 1 picture element of the liquid 
crystal display component which is one example of this invention. In drawing 1 , it consists of glass etc. 
and the picture element electrode 3 which consists of an indium stannic-acid ghost (ITO) etc. on the 
transparence substrate 1 is formed. The heights 4 which consist of a resist etc. are formed in the 
center section of this picture element electrode 3, and the 1st wall 5 which consists of a resist etc. so 
that each picture element may be surrounded is established. Moreover, the counterelectrode 6 which 
consists of ITO etc. is formed also on the transparence substrate 2 of another side which consists of 
glass etc. 

[0052] Among these transparence substrates 1 and 2, the liquid crystal field 8 surrounded with the 
macromolecule wall 7 as shown in drawing 2 is formed corresponding to each picture element, 
respectively. In each [ these ] liquid crystal field 8 (inside of a picture element), the liquid crystal 
molecule is carrying out orientation of the about four heights to the radial as a shaft perpendicular to a 
substrate, and is in the uniform orientation condition. 

[0053] Thus, while improving a viewing-angle property by a liquid crystal molecule's being intentionally 
arranged by heights 4 in the shape of axial symmetry (for example, a radial or the shape of a concentric 
circle, a curled form, etc.), and making it into the mono-domain substantially in the liquid crystal field 8, 
the rough deposit of the display in the rough deposit of a display, especially halftone can be reduced. 
[0054] (Orientation condition of the liquid crystal molecule in a domain) When the above-mentioned 
liquid crystal display component was observed with the polarization microscope, as shown in drawing 2 , 
in the liquid crystal field 8 formed in the macromolecule wall 7, the quenching pattern 1 1 of a cross-joint 
mold was observed by the polarization shaft orientations of a polarizing plate; This shows that a liquid 
crystal molecule arranges in the shape of axial symmetry (for example, a radial or the shape of a 
concentric circle, a curled form, etc.) focusingon the central disclination point 12 of the center section 
of the liquid crystal field 8, and the liquid crystal field 8 serves as a mono-domain. 
[0055] In the liquid crystal display component of such an orientation condition, a disclination line is 
formed in the perimeter of a liquid crystal domain at the time of electrical-potential-difference 
impression, and it is not formed in the interior of a liquid crystal domain. Therefore, it is possible to form 
a disclination line in the picture element exterior intentionally. Furthermore, by forming a disclination line 
or a disclination point in the bottom of a protection-from-light layer, the black level of a liquid crystal 
display component can be raised, and contrast can be improved. In this case, by including a colored 
additive (for example, black) in the giant-molecule wall 7, that it is hard to be visible in a disclination line, 
****** may also be good and may include a colored additive (for example, black) in heights 4 or the 1st 
wall 5. Furthermore, a disclination line can also consider as the orientation condition which is not 
generated at all by adding a liquid crystallinity polymerization ingredient in the giant-molecule wall 7. If a 
display electrical potential difference is impressed to the liquid crystal device which has such an 
orientation condition, as shown, for example in drawing 22 (a), the liquid crystal molecule 9 will start so 
that it may become parallel to a perpendicular direction to substrates 1 and 2. Since it starts along the 
direction of either of the shape of the radial whose liquid crystal molecule 9 is initial orientation at this 
time, or a concentric circle, the apparent refractive index seen from [ of a liquid crystal display 
component ] each is homogenized, and a viewing-angle property can be improved. 



[0056] (The number of domains in a picture element) Few [ as much as possible ] things of the number 
of liquid crystal domains in each picture element are desirable. If many domains exist in 1 picture 
element, between domains, a disclination line will occur and the black level of a display will fall. 
Therefore, as shown in drawing 2 , it is desirable to cover the picture element 13 in the single domain 
which the liquid crystal molecule arranged in the shape of axial symmetry in the liquid crystal field 8. In 
this case, since a disclination line is formed on the periphery of a domain when an electrical potential 
difference is impressed, there is almost that no a disclination line enters in picture element 13 part. 
[0057] Moreover, as shown in drawing 3 t in the case of the liquid crystal display component which has 
the rectangular picture element 13, it can consider as the liquid crystal field 8 in which two or more 
domains 14 which the liquid crystal molecule has arranged in the shape of axial symmetry gathered. Also 
in such a liquid crystal display component, a viewing-angle property is made to the outstanding thing like 
the liquid crystal display component whose liquid. crystal field 8 is a mono-domain like drawing 2 . In this 
case, the macromolecule wall 7 or the 1st wall 5 can be formed in the rectangular picture element 13, 
and a picture element can also be divided. 

[0058] Furthermore, it can be made hard to be visible [ at the time of electrical-potential-difference 
impression / in a disclination line ] by making in agreement with the polarization shaft of a polarizing 
plate in the case of the liquid crystal display component of drawing 3 the direction of the disclination 
line formed in the boundary of two domains 14a and 14b in a picture element 13. 
[0059] Moreover, a black mask (BM) may be formed in a picture element so that the disclination line 
formed in the boundary of two domains 14a and 14b in a picture element 13 may be hidden. 
[0060] Thus, when dividing and using a picture element in two or more liquid crystal fields 8 or liquid 
crystal domains 14, it is necessary to establish a means to arrange the orientation shaft of a liquid 
crystal molecule, in each liquid crystal field 8 or the liquid crystal domain 14. 

[0061] (How to carry out homogeneity orientation of the liquid-crystal molecule to the shape of axial 
symmetry: The 1), by carrying out pattern formation of a crevice, heights, or its both to at least one side 
of the substrate of a pair, the location of a symmetry axis can be controlled and orientation of the liquid 
crystal molecule can be carried out to the shape of axial symmetry. 

[0062] By this approach, pattern formation of the 1st wall 5 is carried out, and the field where a crevice, 
heights, or its both are formed in the abbreviation center section of the field surrounded by the 1 st wall, 
and eel gaps differ is formed. The mixture which contains liquid crystal and hardenability resin at least in 
the eel is poured in. If the field (except for the 1st wall 5 formed around a picture element) where the 
eel gaps of the field which serves as a symmetry, axis within a picture element differ exists, liquid crystal 
and hardenability resin (or macromolecule) carry out phase separation by the polymerization reaction or 
the temperature reduction, and liquid crystal deposits. The method of a deposit of the liquid crystal at 
this time changes with cases of following **— **. 

[0063] ** When the eel gap of the field which serves as a symmetry axis within a picture element at the 
time of phase separation is thin ( when heights are form ) : if the substrate 1 convex section 4 exists as 
show in drawing 1 when carry out phase separation of liquid crystal and the hardenability resin ( or 
macromolecule ) by the polymerization reaction or the temperature reduction , the liquid crystal field 8 
will progress so that the heights 4 may commit a deposit nucleus and may enclose near heights . 
Therefore, while a liquid crystal molecule carries out orientation to the shape of a radial or a concentric 
circle to a shaft perpendicular to a substrate and axial symmetry-like orientation is obtained, a 
symmetry axis and heights 4 can be made in agreement. Therefore, the symmetry-axis location of the 
orientation of a liquid crystal molecule can be controlled by the formation location of these heights 4, 
and orientation of the liquid crystal molecule can be carried out to the shape of axial symmetry within a 
picture element with it. 

[0064] The height of these heights 4 is 1/2 or less [ of a eel gap ], and it is desirable to make it lower 
than the 1st wall 5 established around picture element 13 so that the liquid crystal field 8 may be 
enclosed. When these heights 4 are too high, a macromolecule column is formed on heights 4, and an 
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orientation condition may be disturbed when this macromolecule column is large. 

[0065] Moreover, the magnitude of these heights 4 should just be extent used as the nucleus of a liquid 
crystal deposit. It is so desirable that it is small, for example, it is desirable that it is 30 micrometers or 
less. If heights 4 are too large, a macromolecule column will be formed on heights 4 and it will become 
the cause of a lifting and a contrast fall about a voltage drop. 

[0066] Furthermore, although the quality of the material of these heights 4 is not limited especially by 
this invention, inorganic materials, such as organic materials, such as a resist, and Si02, aluminum203, 
[TO, can be used for it. If a resist ingredient is used, heights 4 can be formed easily. Moreover, ITO 
which is the transparence electric conduction film can be made into heights by forming the picture 
element electrode 3 which consists of ITO film on the substrate 1 which has heights 4, as shown in 
drawing 4 (a) and (b). Furthermore, as shown in drawing 5 , the orientation film 16 is formed on the 
substrate 1 which has heights 4, and it is good for it also considering the orientation film as heights. 
Moreover, in order to set such heights (heights, such as heights 4 and a picture element electrode, and 
orientation film) as the core of the symmetry axis of liquid crystal molecular orientation, it is desirable to 
use the ingredient which has a perpendicular stacking tendency. As such an ingredient, the resist 
ingredient which added F or Si system additive, for example can be used, and that especially whose 
surface free energy is 35 or less mN/m is desirable. Furthermore, orientation stability may be increased 
if the 1st wall 5 formed around a picture element and the above-mentioned heights are formed with a 
different ingredient. 

[0067] Although the configuration of these heights 4 is not limited especially by. this invention, it can be 
used as circular, a rectangle, a rectangle, an ellipse form, stellate, a cross-joint mold, etc. Moreover, 
these heights 4 do not need to be the perpendicularly same configurations, and as shown in drawing 6 , 
they may have an inclination. 

[0068] ** When the eel gap of the field which serves as a symmetry axiswithin a picture element at the 
time of phase separation is thick (when the crevice is formed) : if a crevice 15 exists on a substrate 1 
as shown in drawing 7 when carrying out phase separation of liquid crystal and the hardenability resin (or 
macromolecule) by the polymerization reaction or the temperature reduction (when based especially on 
a temperature reduction), surface energy will become the minimum globular form and will stabilize the 
liquid crystal which has carried out phase separation in a crevice 15. Consequently, liquid crystal 
deposits in a crevice 15, and the liquid crystal field 8 progresses so that the crevice 15 neighborhood 
may be surrounded. Therefore; while a liquid crystal molecule carries out orientation to the shape of a 
radial or a concentric circle to a shaft perpendicular to a substrate and axial symmetryHike orientation 
is obtained, a symmetry axis and a crevice 15 can be made in agreement. Therefore, the symmetry axis 
of the orientation of a liquid crystal molecule can be controlled by the formation location of this crevice 
15, and orientation of the liquid crystal molecule can be carried out to the shape of axial symmetry 
within a picture element with it. 

[0069] When using organic materials, such as a resist 20, a voltage drop has little shallower possible one, 
and although not limited especially in this invention, since the depth of this crevice 15 cannot change 
easily with the cause of a contrast fall, it is desirable. 

[0070] Moreover, although the magnitude of this crevice 15 changes with magnitude of a picture element, 
it is desirable that it is about 40% of the area of a to some extent big-field; for example, a picture 
element. 

[0071] Furthermore, although the quality of the material of this crevice 15 is not limited especially by 
this invention, inorganic materials, such as organic materials, such as a resist 20, and Si02, 
aluminum203, [TO, can be used for it. 

[0072] Furthermore, although the configuration of this crevice 15 is not limited especially by this 
invention, it can be used as circular, a rectangle, a rectangle, an ellipse form, stellate, a cross-joint mold, 
etc. Moreover, a crevice 15 does not need to be the perpendicularly same configuration and may be the 
crevice 15 which has a ramp as shown in drawing 8 . 
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[0073] When the part with a thick eel gap and the thin part are formed within the picture element (when 
both a crevice and heights are formed) : ** When phase separation of liquid crystal and the hardenability 
resin (or macromotecule) is carried out by the polymerization reaction or the temperature reduction, If 
both the substrate 1 convex section 4 and the crevice 15 exist as shown in drawing 9 , the liquid crystal 
field 8 will progress so that liquid crystal may deposit in a crevice 15 and near [ heights 4 ] a center 
section may be surrounded. Therefore, the location of axial symmetry can be further arranged by the 
ability setting a symmetry axis as the heights 4 of a center section, and a rough deposit can be reduced. 
[0074] [n this case, as shown in drawing 9 , concave heights may be formed in axial symmetry, and as 
shown in drawing 5 , continuous concave heights may be formed. 

[0075] Moreover, also in the same height as a smooth side, the front face of the crevice 15 on a 
substrate and heights 4 may be good, and may differ. 

[0076] ** In the related above-mentioned [ of both substrates ] ** - **, although a crevice 15 or 
heights 4 was formed in one substrate at least among a crevice 15, heights 4, and the 1st wall 5 As 
shown in drawing 10 (a) and drawing 10 (b), the 1st wall 5 prepared around a picture element may be 
formed on one substrate 1 t and a crevice 15 or heights 4 may be formed on both the substrates 1 and 2 
[ the substrate 2 of another side, or ]. Moreover, when preparing either at least among a crevice 15 and 
heights 4 on one substrate 1, as shown in drawing 1 1 , drawing 12 , and drawing 5 , by forming the 
orientation film 17 on the opposite substrate 2, flattening of the irregularity of a counterelectrode 6 or 
the passivation film (not shown) is carried out, or surface energy can be equalized. Therefore, the 
deposit location of liquid crystal can be limited to the above-mentioned crevice and heights at the time 
of the phase separation of liquid crystal and hardenability resin (or macromolecule). 
[0077] ** When the color filter which has two or more color filter sections corresponding to a picture 
element is included in the opposite side of the substrate which formed a crevice or heights when a color 
filter was included in an opposite substrate side, Since the gap with this color filter section serves as a 
crevice, and liquid crystal deposits into the thick part of eel thickness at the time of the phase 
separation of liquid crystal and polymeric materials (or hardenability resin), the orientation of the liquid 
crystal molecule in a liquid crystal drop is disturbed in this crevice, and cannot become axial symmetry 
easily. By burying this part by resist resin and carrying out flattening of between the color filter sections, 
the cause which disturbs the orientation of the liquid crystal molecule in a liquid crystal drop at the time 
of the phase separation of liquid crystal and polymeric materials (or hardenability resin) can be 
eliminated,, and.it becomes possible to limit the appearance location of liquid crystal to the above- 
mentioned crevice or heights by the side of opposite of. the color filter section. 

[0078] ** When an active driver element is included in an opposite substrate side and an active driver 
element is included in this electrode substrate by which flattening was carried out The multilayer of the 
wiring parts of this active driver element and an active driver element is carried out, and the step is 
attached. Although the orientation of the liquid crystal molecule in a liquid crystal drop is disturbed by 
this step and cannot become axial symmetry easily, it becomes possible by burying and carrying out 
flattening of this step by resin to limit the appearance location of liquid crystal to the above-mentioned 
crevice or heights. 

[0079] (A crevice, heights, and the formation approach of the 1st wall) The above-mentioned crevice, 
heights, and the 1st wall are the followings, and can be made and produced. 

** The approach using a resist ingredient : in producing the substrate 1 which has the heights 4 as 
shown in drawing 1 , it forms heights 4 in a picture element center section by applying a resist to the 
substrate 1 of drawing 13 (a), and exposing and developing negatives first, ( drawing 13 (b)). Next, as 
shown in drawing 13 (c), the 1st wall 5 is formed around a picture element by applying a resist, and 
exposing and developing negatives. In this case, heights 4 and the 1st wall 5 may be formed using the 
same ingredient. It can form about a crevice similarly. 

[0080] Moreover, if an orientation film ingredient or a resist ingredient is applied on a substrate 1 and it 
solidifies after formation of the 1st wall 5, the 1st orientation film or resist of the wall 5 neighborhood 
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"will become thick under the effect of the 1st wall 5. Therefore, as shown in drawing 10 (b), a picture 
' element center section is thin and the crevice 15 of the shape of a earthenware mortar whose thickness 
was missing from the 1st wall 5 and increased continuously is obtained. 

[0081] ** How to process it into the substrate itself : when a plastic plate is used, irregularity can be 
formed in the substrate itself by embossing etc., and a crevice, heights, or the 1st wall can be produced. 
Moreover, if a transparent electrode and the orientation film are formed on the substrate front face in 
which a crevice or heights was formed, a crevice or heights as shown in drawing 4 (a), (b), and drawing 5 
is producible. 

[0082] ** The approach using an inorganic material : a crevice, heights, or the 1st wall can be formed by 
forming inorganic materials, such as Si02, aluminum203, and [TO, on a substrate, and carrying out 
patterning using a mask. 

[0083] (The production approach of the substrate by the side of a color filter in case a color filter is 
included in the opposite side of the substrate in which a crevice or heights was formed (henceforth a 
color filter substrate)) The top view where drawing 24 formed the resist pattern in the color filter 
substrate in this invention, and drawing 25 are CC sectional views of drawing 24 . In drawing 24 and 
drawing 25 , a light-shielding film 32 is formed on a glass substrate 31, and while carrying out patterning 
of the picture element field and considering as a translucent part, it leaves a light-shielding film 32 to 
parts other than a picture element field. The color filter section 33 of R, G, and B is formed in this 
translucent part. Resist resin 34 is applied to the color filter substrate with which this color filter 
section 33 was formed. The resist resin 34 on this color filter section 33 is exfoliated. Thus, flattening of 
the crevice between the color filter sections 33 is filled and carried out with resist resin 34. Thus, it 
becomes possible to eliminate the cause which disturbs the orientation of the liquid crystal molecule in 
a liquid crystal drop, and to limit the orientation to the above-mentioned crevice or heights by filling and 
carrying out flattening of the fields other than color filter section 33 of a color filter substrate by resist 
resin 34. 

[0084] (Ingredient which produces a crevice or heights) The usual photoresist ingredient can be used as 
an ingredient of the above-mentioned resist. Moreover, since this crevice 15, heights 4, and the 1st wall 
5 are used in a eel, leaving them finally, it is desirable to use photosensitive polyimide excellent in 
thermal resistance. Furthermore, since it becomes the cause by which a liquid crystal ingredient remains 
and contrast is fallen on the resist in a picture element (for example, the circumference 20 and heights 
4 of a crevice 15 of drawing 9 ) when using a resist ingredient, it is desirable to use the resist ingredient 
which has protection-from-Iight nature. For example, the color resist.which mixed colored coloring . 
matter into the resist ingredient can be used. 
V [0085] Moreover, in order that axial symmetry orientation may enable it to form more easily from the 

axial symmetry orientation model shown in drawing 26 paying attention to the liquid crystal molecule 42 
carrying out orientation perpendicularly near [ symmetry-axis 41 ] the orientation of axial symmetry, it is 
possible to change near a picture element center section into a perpendicular orientation condition 
positively. From this, it is possible that the above-mentioned crevice 15 or heights 4 forms with a 
perpendicular stacking tendency ingredient. About the ingredient which makes a perpendicular stacking 
tendency appear as an ingredient which produces these crevice 15 or heights 4, the method vacuum 
evaporationo of slanting of inorganic film, such as the- organic substance which gave photosensitivity to 
perpendicular stacking tendency polyimide, and Si02, etc. can be used. Furthermore, a target can be 
attained also by opening only a picture element core and applying the level orientation film on the 
perpendicular orientation film. In this case, the picture element core is in the condition that the 
perpendicular orientation film appeared. 

[0086] (How to carry out homogeneity orientation of the liquid-crystal molecule to the shape of axial 
symmetry: The 2) if that in which orientation film 16a which consists of a macromolecule which has the 
orientation shaft of the shape of axial symmetry as shown in drawing 14 (a) as above-mentioned one 
substrate was formed is used — the orientation shaft of orientation film 16a, and the orientation shaft 
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6f*a liquid-crystal molecule — about — orientation of the liquid-crystal molecule can be carried out to 
the shape of axial symmetry in the condition that I did one. 

[0087] (The production approach of the axial symmetry-like orientation film) [f phase separation of the 
charge of an admixture containing two kinds of different polymeric materials is applied and carried out 
on substrate 1a after the 1st wall 5 production as shown in drawing 14 (b), two kinds of polymeric 
materials will carry out phase separation to the shape of axial symmetry, such as the shape of a radial 
or a concentric circle, and orientation film 16a which has an axial symmetryHike orientation shaft will be 
obtained. 

[0088] if a eel is produced using this substrate 1a t the mixture of liquid crystal and hardenability resin is 

poured in and the phase separation of liquid crystal and a macromolecule (or hardenability resin) is made 

to start by the polymerization or the temperature reduction — the orientation shaft of orientation film 

16a, and the orientation shaft of a liquid crystal molecule — about — a liquid crystal molecule carries 

out orientation to the shape of axial symmetry in the condition that I did one. 

[0089] (The production approach of a macromolecule wall) Production of the liquid crystal. field 

surrounded by the macromolecule wall can be performed by [ as being the following ]. 

** How to produce the liquid crystal field which poured in into the eel the mixture which contains liquid 

crystal and hardenability resin at least, was made to carry out phase separation of liquid crystal and the 

macromolecule by making it harden at the temperature beyond the equalization temperature of mixture, 

and was surrounded by the macromolecule wall. 

[0090] ** How to produce the liquid crystal field which was made to harden hardenability resin and was 
surrounded by the macromolecule wall, since it cools slowly after pouring in into a eel the mixture which 
contains liquid crystal and hardenability resin at least and heating it beyond the equalization temperature 
of mixture, and phase separation of liquid crystal and the hardenability resin is carried out. 
[0091] In the above-mentioned ** and **, when a photo-setting resin is used, resin can be stiffened by 
the exposure of ultraviolet rays (or light). 

[0092] Moreover, since the crevice, the heights, or the orientation film mentioned above is formed, even 
when not producing exposure intensity distribution with a photo mask, the deposit part of liquid crystal 
can be controlled by any case, and the formation field of a liquid crystal field and a macromolecule wall 
can be controlled by it. 

[0093] (The orientation control approach of polymeric materials) 

** Addition of a polymerization nature liquid crystal ingredient : in order to arrange a liquid crystal 
molecule effective in the direction of orientation at the time of electrical-potential-difference 
impression, it is desirable to add polymerization nature liquid crystal ingredients, such as a liquid 
crystallinity photo-setting resin which has in intramolecular the functional group which is similar to the 
mixture of hardenability resin and liquid crystal at the functional group or it which discovers liquid 
crystallinity. When carrying out phase separation of the mixture of liquid crystal and hardenability resin 
in a eel, furthermore, depending on the case Since it is possible that hardenability resin deposits and a 
perpendicular stacking tendency is checked on islands, such as heights which consist of a perpendicular 
stacking tendency ingredient with a perpendicular stacking tendency, Even if deposited, it is desirable to 
add the hardenability resin which has the functional group which is likely to make liquid crystallinity 
appear in the hardenability resin so that Shimagami's perpendicular stacking tendency can be 
transmitted to a liquid crystal phase. 

[0094] ** How to impress an electrical potential difference or a magnetic field at the time of phase 
separation : forming within a picture element is important for the orientation of the shape of axial 
symmetry of a liquid crystal molecule, and it needs to control generating of the orientation condition 
from which the symmetry axis of orientation shifted greatly to the substrate. According to examination 
of this invention persons, the shaft of the axial symmetry orientation of a liquid crystal field can be 
perpendicularly arranged to a substrate by carrying out phase separation of liquid crystal and the 
macromolecule (or hardenability resin), impressing an electrical potential difference, a magnetic field, or 
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its both to the mixture which contains liquid crystal and hardenability resin at least. This phenomenon 
becomes [ to be stabilized more certainly and to perform the five axis control of axial symmetry 
orientation ] possible and is desirable by carrying out using the island of perpendicular stacking 
tendencies, such as heights which consist of a perpendicular stacking tendency ingredient. Before 
growing up until effectiveness is large in a small drop let condition in case liquid crystal appears from 
the homogeneity phase 19 and the liquid crystal field 8 covers the. whole picture element at it, as 
especially shown in drawing 15 , an electrical potential difference or a magnetic field may be weakened. 
What carries out on-the-strength change periodically may be used for this electrical potential difference 
and the reinforcement of a magnetic field that what is necessary is just more greatly than the threshold 
(value evaluated by TN eel) of liquid crystal. 

[0095] Moreover, the case where an active component (thin film transistor), for example, TFT, is 
included in a substrate is explained. 

[0096] The top view of a substrate [ in / in drawing 27 / this invention ] with an active component and 
drawing 28 are the AA* sectional views of drawing 27 . 

[0097] In drawing 27 and drawing 28 , since the drain electrode of TFT43 as an active driver element is 
connected to the picture element electrode, in order to impress an electrical potential difference to a 
picture element electrode, between source wiring 45 and picture element electrodes (i.e., between the 
source drains of TFT43) must be made into switch-on by impressing the suitable electrical potential 
difference for the gate electrode connected to the gate wiring 44. Therefore, since the potential 
difference is between the gate wiring 44 on the same substrate as a picture element electrode (drain 
electrode) when it is going to carry out phase separation, impressing an electrical potential difference to 
the liquid crystal on a picture element, and the mixture of resin, in response to the effect of the 
potential of the gate wiring 44, axial symmetry orientation will be in disorder for a liquid crystal molecule. 
[0098] this invention persons found out the effectiveness which does not disturb the axial symmetry 
orientation of a liquid crystal molecule by controlling appropriately the timing of the electrical potential 
djff erence impressed to a gate electrode, time amount, and magnitude. That is, in order to make it 
whether the potential difference between the gate wiring 44 on the same substrate as a picture element 
electrode is made, and cancel, the electrical potential difference impressed to the picture element 
electrode of a eel synchronizes with the source drive signal level of an active driver element at the time 
of hardening of hardenability resin, and the gate drive signal level of an active driver element makes 
pulse width of a gate drive signal level 1/2 or less [ of the period of a source drive signal .level-].--: 
[0099] (Hardenability resin) A photo-setting resin etc. can be used as hardenability resin used for this 
invention. As this photo-setting resin, an acrylic acid, acrylic ester, etc. in which a carbon atomic 
number has three or more long-chain alkyl groups or the benzene ring are mentioned, for example. There 
are still more specifically isobutyl acrylate, acrylic-acid stearyl, acrylic-acid lauryl, acrylic-acid isoamyl, 
n-butyl methacrylate, n-lauryl methacrylate, tridecyl methacrylate, 2-ethylhexyl acrylate, n-stearyl 
metaacrylate, cyclohexyl methacrylate, benzyl methacrylate, 2-phenoxy ethyl methacrylate, isobornyl 
acrylate, isobornyl methacrylate, etc. In order to raise the physical reinforcement of a polymer 
furthermore, the polyfunctional resin of two or more functional groups is desirable, for example, there 
are bisphenol A dimethacrylate, bisphenol A diacrylate, 1,4-butanediol dimethacrylate, 1,6- 
hexanedioldimethacrylate, trimethylolpropanetrimethacrylate, trimethylolpropane-triacrylate,- - 
tetramethylol methane tetraacrylate, neopentyl diacrylate, R-684, etc. furthermore, in order to clarify 
phase separation of liquid crystal and hardenability resin Halogenation, especially the resin chlorinated 
and fluorinated are more desirable in these monomers. For example, 2, 2, 3, 4, 4, and 4-hexaphlorobuthyl 
methacrylate, 2,2,3,4,4,4-hexachlorobutyl methacrylate, 2, 2 and 3, 3-tetraphloropropyl methacrylate, 2, 
2, 3, and 3-tetraphloropropyl methacrylate, perphloro octylethylmethacrylate, perchlorooctylethyl 
methacrylate, perphloro octylethylacrylate, perchlorooctylethyl acrylate, etc. are mentioned. 
[0100] (Photopolymerization inhibitor) In order to enlarge the configuration of the liquid crystal drop 
(liquid crystal drop let) 8, i.e., a liquid crystal field, it is desirable to add the compound which controls a 
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polymerization reaction into the above-mentioned mixture in addition to hardenability resin. For example, 
it is a monomer, a compound, etc. which stabilize a radical by the resonance system after radical 
formation, and polymerization inhibitor, such as a derivative of styrene, such as styrene, p-KURORU 
styrene, p-phenyl styrene, and p-methyl styrene, and a nitrobenzene, etc. can specifically be used. 
[0101] (Photopolymerization initiator) Into the above-mentioned mixture, a photoinitiator may be added 
further. As this photoinitiator, Irgacure 184, 651, and 907 (Ciba-Geigy make), Darocure 1173, 1116, and 
2959 (E, product made from Merck), etc. can be used, for example. Moreover, in order to raise retention, 
the sensitizer which can carry out a polymerization in the light may be used. 

[0102] Although the addition of these polymerization initiators is not limited especially by this invention 
since it changes with reactivity of each compound, it is desirable that it is 0.01 - 5% to the mixture of 
liquid crystal and hardenability resin (the liquid crystallinity polymerization ingredient mentioned later is 
included). At less than 0.01%, a polymerization reaction does not fully occur. Moreover, if 5% is exceeded, 
the phase separation rate of liquid crystal and a macromolecule will be too early, and control will become 
difficult. Therefore, liquid crystal drop let becomes small, driver voltage becomes high, and the 
orientation controlling force on a substrate becomes weak further. Moreover, since liquid crystal drop let 
will be formed in the protection-from-light section (outside of a picture element) when a liquid crystal 
field decreases and exposure intensity distribution are further established using a photo mask in a 
picture element, the contrast of a display falls. 

[0103] (Liquid crystal ingredient) the organic substance in which a liquid crystal condition is shown near 
ordinary temperature about liquid crystal — it is a mixture and a nematic liquid crystal (the liquid crystal 
for 2 cycle drives and the liquid crystal of deltaepsilon<0 are included), cholesteric liquid crystal (liquid 
crystal which sometimes has a selective reflection property at the light) or a smectic liquid crystal, a 
ferroelectric liquid crystal, discotheque liquid crystal, etc. are contained. Such liquid crystal has on a 
property the desirable nematic liquid crystal with which it could mix, you could use and especially 
cholesteric liquid crystal (chrral agent) was added. 

[0104] Furthermore, in order to be accompanied by the photopolymerization reaction at the time of 
processing, the liquid crystal ingredient excellent in chemical reactivity-proof is desirable. For example, 
it is the liquid crystal ingredient which has functional groups, such as a fluorine atom, among a 
compound, and ZLI-480 1-000, ZLI-4801-001, ZLI-4792, ZLI-4427 (Merck Co. make), etc. are specifically 
mentioned. 

[0105] (Polymerization nature liquid crystal ingredient) The disclination line which the macromolecule in 
a macromolecule wall can arranjge the direction of orientation of a liquid crystal molecule effectively at 
the time of electrical-potential-difference impression, and will generate into it at the periphery of a 
liquid crystal field if the liquid crystallinity compound (it be necessary to discover liquid crystallinity with 
the simple substance call a polymerization nature liquid crystal ingredient hereafter) which have a 
polymerization nature functional group be mix into the mixture of the above-mentioned liquid crystal and 
hardenability resin can be control. 

[0106] When choosing these liquid crystal ingredients and a polymerization nature liquid crystal 
ingredient, it is desirable for the part which discovers each liquid crystallinity to be similar. It is 
[ ingredient / especially / F with unique chemical environment and CI system liquid crystal ingredient ] 
desirable also about a polymerization nature liquid crystal ingredient that they are F and CI system liquid 
crystal ingredient. 

[0107] An usable polymerization nature liquid crystal ingredient is a compound as shown with the 
following chemical formula (1) etc. 
[0108] A-B-LC(1) 

A in this chemical formula (1) shows a polymerization nature functional group, and shows a functional 
group with the unsaturated bond (** 1) of CH2=CH- CH2=CH-COO- CH2=CCH3-COO- the following, 
etc., or heterocycle structure with distortion. 
[0109] 
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[Formula 1] 
CH2-CH- 

V 

[01 10] Moreover, B in a chemical formula (1) is a connection radical which ties a polymerization nature 
functional group and a liquid crystallinity compound, and is the joint radical which specifically combined 
an alkyl chain (-(CH2) n-), an ester bond (-COO-), ether linkage (-0-), polyethylene-glycol chains (- 
CH2CH20-), and these joint radicals. Since it is desirable that liquid crystallinity is shown when a 
polymerization nature liquid crystal ingredient is mixed with a liquid crystal ingredient, especially the 
connection radical B with the die length which has six or more association from the polymerization 
nature functional group A to the upright section of the liquid crystallinity compound LC is desirable. 
Moreover, LCs in a chemical formula (1) are the compound which shows a liquid crystallinity compound 
and is shown with the following chemical formula (2) or a cholesterol ring, its derivative, etc. 
[0111] D-E-G (2) 

G in the above-mentioned chemical formula (2) is a polar group which makes the dielectric constant 
anisotropy of liquid crystal etc. discover, and the benzene ring and the cyclohexane ring which have 
functional groups, such as -CN, -OCH3, -CI, -OCF3, -OCCI3, -H, and -R (R is an alkyl group), a 
PARAJI phenyl ring, a phenylcyclohexane ring, etc. come out of it. Moreover, E in a chemical formula (2) 
is the functional group which connects D and G, and is single bond, -CH2- -CH2CH2- -O- -C**C- - 
CH=CH- etc. Furthermore, D in a chemical formula (2) is a functional group combined with B in a 
chemical formula (1), and is a part which influences the magnitude of the dielectric constant anisotropy 
of a liquid crystal molecule, and a refractive-index anisotropy, and, specifically, is a PARAFENIRU ring, 1, 
10-diphenyl ring, 1, 4-cyclohexane ring, 1, 10-phenylcyclohexane ring, etc. 

[0112] (Mixing ratio of liquid crystal and a polymerization nature ingredient) Although the weight ratio 
which mixes a polymerization nature ingredient (hardenability resin and a polymerization nature liquid 
crystal ingredient are included) with liquid crystal changes with picture element sizes, 50:50-97:3 are 
desirable still more desirable, and liquid crystal ingredient:polymerization nature ingredients are 70:30- 
90:10. If a liquid crystal ingredient is less than 50%, the effectiveness of a macromolecule wall increases, 
and the driver voltage of a eel will go up remarkably and will lose practicality. Moreover, if a liquid crystal 
ingredient exceeds 97%, the engine performance by which the physical reinforcement of a 
macromolecule . wall was fallen and stabilized will not be obtained. Moreover, the weight ratio of a 
polymerization nature liquid crystal ingredient and the polymerization nature- ingredient which does not 
have liquid crystallinity should just have 0.5% or more of polymerization nature liquid crystal ingredients 
within the limits of the above-mentioned weight ratio. 

[0113] (The drive approach) The produced eel can be driven by the driving methods, such as an active 
drive by a simple matrix drive, TFT (Thin Film Transistor), or the MIM (Metal Insulator Metal) component, 
and is not limited especially by this invention. 

[0114] (Substrate ingredient) If it is the transparence solid-state which the light penetrates as a 
substrate ingredient, all can be used and glass, a quartz, plastics, a high polymer film, etc. can be used. 
Especially, in the case of the plastic plate, since it is possible to form surface irregularity by embossing 
etc., it is suitable. Furthermore, you may use it combining two substrates with which two sorts of eels 
could also be produced with the different-species substrate combining these substrates, and thickness 
differed regardless of different species of the same kind. 

[01 15] the example of the following and this invention — and example ****** explanation of a 
comparison is given. 

[0116] (Example 1) As shown in drawing 1 1 , using the glass substrate (1.1mm thickness) 1 and the 
substrate with which the transparent electrodes 3 and 6 which consist of ITO (oxidization in JUUMU and 
mixture of the tin oxide, 500A) were formed on two, on one substrate 1, the resist ingredient (OMR83: 
Tokyo adaptation shrine make) was used, heights 4 were formed in the picture element center section, 
and the 1st wall 5 was formed at the picture element periphery. At this time, in the bottom of a resist, 
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the protection-from-light layer by Mo thin film was prepared, and it considered as the 1st substrate. 
[01 17] Moreover, AL4552 (Japan Synthetic Rubber Co., Ltd. make) was applied on the substrate 2 of 
another side, the orientation film 17 was formed, without performing rubbing processing, and it 
considered as the 2nd substrate. 

101 18] Cel thickness was maintained for both this substrate with the 6-micrometer spacer, and 
lamination and a eel were produced. 

[01 1 9] Into the produced eel, p-phenyl styrene 0.1 g, 0.06g of compounds which carried out the following 
(** 2), and the mixture that mixed ZLI-4792 (Merck [ Co. ] make: contain S-81 1 0.4% of the weight) 
3.74g and 0.025g of photoinitiators Irgacure651 as a liquid crystal ingredient were' poured in as a photo- 
setting resin as R-684 (Nippdn Kayaku Co., Ltd. make) 0.1 g and a photopolymerization inhibitor. 
[0120] 
[Formula 2] 

CHa= CHC00 (^2)8-0-©^ 

[0121] Then, while temperature was kept at 110 degrees C beyond the equalization temperature of 
mixture and effective voltage impressed the electrical potential 'difference of 60Hz by 2.5V between a 
. transparent electrode 3 and 6, ultraviolet rays were irradiated for 5 minutes from the 1st substrate 1 
side in the place of bottom of high-pressure mercury lamp 10^mW/cm2, and resin was stiffened. Then, 
after cooling slowly and returning to a room temperature (25 degrees C) further to 40 degrees C over 5 
hours, UV irradiation was performed and resin was stiffened completely. 

[01 22] When the eel of this condition was observed with the polarization microscope; as shown in 
drawing 2 , the liquid crystal molecule was carrying out orientation to the shape of axial symmetry by 
setting a symmetry axis as the 1 part 12 equivalent to the heights 4* which the liquid* crystal field 8 
surrounded by the giant molecule 1 is in a mono-domain condition, and becomes from a resist forevery 
partition. Moreover, when the eel which fixed and produced two polarizing plates which made: the ■■■ 
polarization shaft intersect perpendicularly mutually was rotated* the location of the quenching pattern 
11 of a liquid crystal field was fixed, and it was observed as only the surrounding macromolecule wall 7 
was rotating. This shows that axial symmetry-like orientation is obtained over the liquid crystal field 8 
whole. * > * ' ' . , ? * ■ 

[0123] Both sides of the produced eel and a polarization shaft were made to cross^at right angles: : 
mutually, two polarizing plates were stuck, and the liquid crystal; display* component was produced: 
[0124] When the produced liquid crystal display component was observed with the; polarization 
microscope, impressing an electrical potential difference, a disclination line did not occur at the time of 
electrical-potential-difference impressions but it was checked that the whole becomes black.; • x - 
[0125] The electro-optics property of the produced liquid crystal display component and evaluation of a 
rough deposit are shown in the following Table 1 and drawing 16 . Moreover, the electro-optics property 
of the example 1 of a comparison mentioned later, and the example 2 of a comparison was also shown in 
Table 1 at coincidence: Evaluation of the rough deposit of the example 1 of a comparison is shown in 
drawing 17 : In addition, the electro-optics property showed two polarizing plates each other used as the 
polarization shaft at parallel as a blank (100% of permeability), moreover, the condition that, as for the 
reversal in halftone, O mark:reversal does not happen among:Table 1 and x mark: — condition and.**, 
mark: which can observe reversal easily — it was shown as a condition that reversal is observed barely. 
[0126] ... \ - • 

[Table 1] 
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[0127] As shown in drawing 16 and drawing 17 , reversal which is looked at by TN eel of the example 1 
of a comparison did not arise, and the liquid crystal display component of this example 1 did not produce 
the increment in the permeability in the extensive viewing-angle direction at the time of voltage 
saturation, either. Furthermore, as shown in Table 1, as for the liquid crystal display component of this 
example 1, a rough deposit was not observed in halftone. 

[0128] (Example 1 of a comparison) Using the same glass substrate 1 as an example 1, and the 
substrate with which the transparent electrodes 3 and 6 which consist of YTO were formed on two, the 
orientation film was formed on both substrates and rubbing processing was performed. Cel thickness 
was maintained with the 6-micrometer spacer, and lamination and a eel were produced so that the 
direction of orientation of the orientation film might intersect both this substrate perpendicularly 
mutually. 

[0129] Pour in liquid crystal ingredient ZLI-4792 (Merck [ Co. ] make: contain S-811 0.4% of the weight) 
used by the example 1 into the produced eel, both sides of a eel and a polarization shaft were made to 
cross at right angles mutually, two polarizing plates were stuck, and the liquid crystal display component 
was produced. 

[0130] The electro-optics property of the produced liquid crystal display component and evaluation of a 
rough deposit were shown in the above-mentioned table 1 and drawing 17 . 

[0131] (Example 2) By this example 2, except having used the substrate 1 with which the crevice 15 was 
formed in the picture element center section as shown in drawing 12 , the eel was produced like the 
example 1 and the same mixture as an example 1 was poured in. 

[0132] While effective voltage impressed the electrical potential difference of 60Hz by 2.5V between the 
transparent electrode 3 of the produced eel, and 6, once it heated beyond the equalization temperature 
of mixture, it cooled slowly after that, and liquid crystal was deposited. After the liquid crystal deposit, 
when electrical-potential-difference impression was stopped and: a liquid crystal phase spread mostly to 
the field. corresponding tb a p rays . were irradiated and resin was stiffened. 

[0133] As for the produced liquid crystal display component, the liquid crystal molecule is carrying out 
orientation of the shape of axial symmetry centering on a crevice 15 in the liquid crystal field, and a 
rough deposit was not observed in halftone. 

[0134] (Example 3) By this example 3, the liquid crystal display component was produced like the 
example 1 except having used the substrate 1 with which heights 4 were formed in the picture element 
center section, and the crevice 15 was formed around it as shown in drawing 18 . 

[0135] As for the produced liquid crystal display component, the liquid crystal molecule is carrying out 
orientation of the shape of axial symmetry centering on heights 4 in the liquid crystal field, and a rough 
deposit was not, observed in halftone. . 

[0136] (Example 4) By this example 4, except having used the substrate 1 with which the spin coat of 
the orientation film 16 was carried out on heights 4 and the 1st wall 5 as shown in drawing 5 , the eel 
was produced like the example 1 and the same mixture as an example 1 was poured in. Hardening of 
resin was performed like the example 2. When the phase separation process at the time of a 
temperature fall was observed about this eel, the liquid crystal phase appeared from the thick field 
(crevice 15) of eel thickness, the symmetry axis of the orientation of a liquid crystal molecule was 
located in the thick field of eel thickness, and it was checked that the liquid crystal drop by which the 
axial axial symmetry-like location was intentionally controlled by the heights 4 of a center section grows. 
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Thus, if a liquid crystal drop appears to the thick field of eel thickness, since eel thickness will become a 
configuration near a globular form compared with a thin field, it is thought that surface energy becomes 
small comparatively and it stabilizes. Therefore, eel thickness will generate a liquid crystal phase from 
the greatest field, and a location is limited also about the symmetry axis of the orientation of a liquid 
crystal molecule. 

[0137] As for the produced liquid crystal display component, the liquid crystal molecule is carrying out 
orientation of the shape of axial symmetry centering on heights 4 in the liquid crystal field, and a rough 
deposit was not observed in halftone. 

[0138] (Example 5) By this example 5, the liquid crystal display component was produced like the 
example 1 except having used the substrate 1 which divided the picture element and formed the 1st wall 
21a and heights 21b using the black resist (S: CFPR-BK510 Tokyo adaptation shrine make) to the long 
picture element 13 as shown in drawing 19 . 

[0139] When the produced eel was observed with the polarization microscope, two liquid crystal domains 
were formed in each picture element, and the liquid crystal molecule was carrying out orientation to the 
shape of axial symmetry by setting a symmetry axis as the part which each liquid crystal domain is in a 
mono-domain condition, and is equivalent to heights 21b. 

[0140] As for the produced liquid crystal display component, the liquid crystal molecule is carrying out 
orientation of the shape of axial symmetry centering on heights 21b in the liquid crystal domain, and a 
rough deposit was not observed in halftone. 

[0141] (Example 2 of a comparison) In this example 2 of a comparison, except having used the substrate 
with a flat picture element center section, as shown in drawing 20 , the eel was produced like the 
example 1, the same mixture as an example 1 was stiffened like the example 1, and the liquid crystal 
display component was produced. 

[0142] Although the liquid crystal molecule in almost all the liquid crystal field was carrying out 
orientation to the shape of axial symmetry when the produced eel was observed with the polarization 
microscope, that from which the axial location 18 of a symmetry axis has shifted as shown in drawing 21 
(a), and the liquid crystal field 8 in which the symmetry axis is not formed as shown in drawing 21 (b) 
were observed in part. Moreover, especially in halftone, a rough deposit was not notably observed at the 
time of electrical-potential-difference impression. 

[0143] (Example 6) By this example 6, the liquid crystal display component was produced like the 
example 1 using substrate 1a in which orientation film 16a which has the orientation shaft of the shape 
of axiaf symmetrV as sh^wn oh a substrate 1 at drawing T4 (a) was formedrPrbductioh of orientation 
film 16a was performed by [ as being the following ]. 

[0144] As shown in drawing 14 (b), the charge 22 of an admixture containing two kinds of different 
polymeric materials (polyimide etc.) was applied after the 1st wall 5 production on substrate 1a, and it 
dried, and phase separation was carried out and it produced by calcinating. 

[0145] Thus, on the produced substrate, two kinds of polymeric materials carried out phase separation 
to the shape of axial symmetry for every picture element, and orientation film 16a which has an axial 
symmetry-like orientation shaft was obtained. The mixture which contains the same liquid crystal 
ingredient as an example 1 and a hardenability resin ingredient in the eel produced from such a 
substrate was poured in, and the liquid crystal display component in which the liquid crystal molecule 
carried out orientation to the shape of axial symmetry on the same processing conditions was produced. 
[0146] When the produced liquid crystal display component was observed with the polarization 
microscope, in the liquid crystal field, after the orientation shaft of orientation film 1 6a and the 
orientation shaft of a liquid crystal molecule have been mostly in agreement, axial symmetry-like 
orientation is carried out, and a rough deposit was hardly observed also in halftone. 
[0147] (Example 7) This example 7 is the case where the heights prepared in the center of the picture 
element section are formed with the perpendicular stacking tendency ingredient, in order to stabilize and 
to make an orientation shaft into the shape of axial symmetry. 
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10148] The substrate which has [TO (500A in oxidization in JUUMU and mixture of the tin oxide, 
thickness) as a transparent electrode was used on the glass substrate (1.1mm thickness). As shown in 
drawing 29 , on this substrate 51, the island-like perpendicular stacking tendency resist (resist which 
added the hardenability ingredient to JALS204) was used in the center of the picture element section, 
heights 52 were formed, and the 1st wall 53 was formed in the picture element outside using the resist 
ingredient (OMR83: Tokyo adaptation shrine make) so that the heights 52 of this perpendicular stacking 
tendency might be surrounded. At this time, in the bottom of a resist, the protection-frorrHight layer by 
Mo thin film was prepared, and it considered as the 1st substrate. 

[0149] Moreover, on the substrate 54 of another side, AL4552 (Japan Synthetic Rubber Co., Ltd. make) 
was applied, the orientation film 55 was formed, without performing rubbing processing to this, and it 
considered as the 2nd substrate. 

[0150] The eel was constituted by maintaining eel thickness with a 5-micrometer spacer using both 
[ these ] substrates. Into this eel, 0.1 g and p-phenyl styrene poured [ R-684 (Nippon Kayaku Co., Ltd. 
make) / the above-mentioned (** 2) compound / ZLI-4792 (Merck / Co. / make: contain S-811 0.4% of 
the weight) ] in 0.1 g as 0.06g and a liquid crystal ingredient by producing 3.74g and the mixture which 
0.02g of photoinitiators Irgacure651 mixed. 

[0151] Then, having kept temperature at 110 degrees C, having cooled to the room temperature once, 
and impressing an effective voltage 5V:60Hz electrical potential difference between transparent 
electrodes, it heated at 60 degrees C - 50 degrees C again, ON-OFF of an electrical potential difference 
was performed at this temperature, and step was kept with axial symmetry orientation. Furthermore, it 
cooled from this condition to the temperature of 30 degrees C over 7 hours. 

[0152] It turns out that the orientation condition of each picture element has become axial symmetry- 
like in this condition, and it is effective in the eel of this example 7 which used the perpendicular 
stacking tendency ingredient for heights raising the stability of axial symmetry nature orientation. In this 
condition, ultraviolet-rays light was irradiated for 20 minutes from the 1st substrate side in the place of 
bottom of high-pressure mercury lamp 2 mW/cm2, and resin was stiffened. 

[0153] Temperature may be lowered from this condition to below a room temperature, separation of 
liquid crystal and an unreacted photo-setting resin may be advanced, and UV irradiation may be carried 
out further. 

[0154] Thus, when the produced liquid crystal cell was observed with the polarization microscope, for 
every lot, as shown in drawing 30 , it js in a monp-domain .condition, and the liquid I crystal molecule yyas 
carrying out orientation of it to the shapb of axial. symmetry the core [ the island (heights which consist 
of perpendicular stacking tendency material) of a resist ]. Moreover, axial symmetry-like orientation was 
attained in almost all the liquid crystal field. 

[0155] Moreover, the liquid crystal display component which has the liquid crystal field which two 
polarizing plates with which the produced liquid crystal cell intersects perpendicularly mutually up and 
down were made to rival, and was surrounded by the macromolecule wall was produced. Moreover, when 
observed with the polarization microscope, carrying out electrical-potential-difference impression of the 
produced liquid crystal cell, a disclination line not occurring but becoming black at the whole at the time 
of electrical-potential-difference impression, was observed. Furthermore, the electro-optics property of 
the produced liquid crystal cell and evaluation of a rough deposit are shown in the following (table 2). 
Reversal as which the liquid crystal cell of this example 7 is regarded in TN eel from the following (table 
2) is not seen, and the increment in the permeability in the extensive viewing-angle direction at the time 
of voltage saturation is not seen, either. In this measurement, two polarizing plates which made the 
polarization shaft of each other parallel were measured as a blank (100% of permeability). Furthermore, 
the rough deposit was not observed in halftone. 
[0156] 
[Table 2] 
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[0157] however — this (Table 2) — it sets and O mark shows the condition that reversal does not 
happen, according to the item of the reversal in halftone. 

[0158] (Example 8) This example'8 is the case where the elevated-temperature exposure-cooling-slowly 
method is used as an approach of manufacturing the liquid crystal cell of an example 7. 
[0159] The mixture which contains a liquid crystal ingredient and a photo-setting resin ingredient in the 
same eel as the above-mentioned example 7 was poured in, and this eel was heated at 110 degrees C 
which is the equalization temperature of mixture. Then, maintaining the temperature of 110 degrees C 
and impressing an effective voltage 2. 5V:60Hz electrical potential difference between transparent T 
electrodes, ultraviolet-rays light was irradiated for 4 minutes from the 1st substrate side in ther place of 
bottom of high-pressure mercury lamp 10 mW/cm2, and hardenability' resin was stiffened: Furthermore, 
after that, ON(more than electrical potential difference on which liquid crystal bperates)-OFF of an 
electrical potential difference was repeated at 50 degrees C - 60 degrees C, and it cooled to the 
temperature of 30* degrees C over 2 hours, and further, after returning to the room temperature (25 
degrees C), hardening of hardenability resin was made perfect with the f still more nearly same black light. 
[0160] Thus, the electro-optics property of the produced liquid crystal cell and evaluation of a rough 
deposit are shown above (Table 2). 

[0161] (Example 9) This example 9 is the case where the island of perpendicular stacking tendency 
heights prepared in the center of the picture element section is established in vertical substrate both 
sides. ' 

[0162] As shown in drawing 31 , the island which is the heights 57 of a perpendicular stacking tendency 
like the 1st substrate of the above-mentioned example 7 was prepared, and the island which is the 
heights 58"of a perpendicular stacking tendency was prepared also on the orientation film of the 2nd 
substrate which counters the 1st substrate according to the location of the part of the islahd'bf this 1st 
substrata. Thu^/the' liquid crystal cell was produced like the example 7; In the liquid crystal field,- a liquid 
crystal molecule is' stabilized in the shape of axial symmetry by the liquid -crystal display component - 
using the produced liquid crystal cell, it is carrying but orientation, arid the rough deposit phenbmenbri 
was not seen in halftone: • fc ' f ' 

[0163] Thus, the electro-optics property of the produced liquid crystal'dell and evaluation of a rough' 
deposit are shown 'above (Table 2). ,I - 

[0164] Therefore/ by the above-mentioned examples 7-9, a liquid'crystal moleculecan improve 
aggravation of the contrast by the viewing^ahgle direction which had become with the problem witrTthe 
conventional liquid crystal display compToneht in order that it might be a centering on core of picture 
element orientation liquid crystal display [ shape / of axial symmetry ] component in 1 picture element 
and a liquid crystal molecule might carry out orientation in omhidirectibn. Furthermore, the rough depiosit 
seen when axial symmetry nature can' be stable, the location of the shaft of the axial symmetry-like 
orientation in each picture element can be determined clearly and a viewing angle is changed by forming 
the island of perpendicularity in the center'section of the picture element can be reduced, it is uniform 
and the high extensive viewing^anglle liquid-crystal device of contrast can be offered: 
[0165] In addition, although it attached and explained by the above-mentioned examples* 7-9 when the 
heights which are the islands of a perpendicular stacking tendency were prepared in the center section 
of the picture element, these heights may be crevices and both may be put together. 
[0166] (Example 10) This example 10 is the case where use a color filter substrate for the substrate 
which has the crevice or heights which is stabilized and makes an orientation shaft the shape of axial 
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symmetry at that opposite substrate including an active driver element, and the timing electrical 
potential difference of a source signal, a gate signal, and an opposite electrical potential difference is 
impressed at the time of phase separation. 

[0167] As shown in drawing 27 and drawing 28 , on the glass substrate 46, vacuum evaporationo 
patterning of the Cr was carried out, and the gate wiring 44 was formed. Next, with plasma-CVD 
equipment, the amorphous silicon film was deposited and the amorphous silicon was polycrystaHzed by 
laser annealing so that it might become gate dielectric film. Patterning of this polycrystaHzed silicon 
was carried out to the shape of an island, and it considered as the semi-conductor layer. The 
amorphous silicon which besides doped P was deposited in plasma CVD, and patterning was carried out 
so that a semi-conductor layer might be covered. Furthermore, patterning of the [TO was vapor- 
deposited and carried out, and it considered as the picture element electrode. Furthermore, Cr and 
aluminum were vapor-deposited and patterning was carried out to the predetermined configuration. 
Furthermore, it etched in order of aluminum, Cr, and P dope amorphous silicon, and considered as the 
source drain electrode. Furthermore, the silicon nitride film was deposited in plasma CVD, and it 
considered as the protective coat. The protective coat of the periphery of a substrate was etched, the 
electrode takeoff connection was formed, and it considered as the TFT substrate. After applying a resist 
ingredient (OMR83) to this substrate, a picture element electrode field on a spin coat in a protection- 
from-light part By irradiating ultraviolet-rays light from a mask side, and etching a non-hardened part 
into the substrate which applied the resist for the protection-frorrHight mask with which a field with a 
diameter [ based on picture elements ] of 10 micrometers serves as the transparency section in piles 
The heights 48 which are the island patterns of a resist with a diameter of 10 micrometers were formed 
in the wall 47 of fields other than a picture element electrode, and the core of a picture element 
electrode. 

[0168] Thus, the heights (or crevice) of an island pattern are prepared in the liquid crystal field side 
front face of this 1st substrate, and the orientation of a liquid crystal molecule becomes possible [ in 
the shape of axial symmetry ] as a shank perpendicular to a substrate near the heights in a liquid crystal 
field. 

[0169] Moreover, as shown in drawing 24 and drawing 25 , the 2nd substrate formed the light-shielding 
film 32 in the gap of the field corresponding to the picture element of the 1st substrate of the above, 
subsequently to a picture element field, prepared the resin layer and made it the color filter section 33 
regularly colored RGB. Flattening of the fields other than color filter section 33 was filled and carried out 
by resist resin 34 by applying a resist ingredient (OMR83) on a spin coat, irradiating ultraviolet-rays light 
on the protectiori-from-light mask with which fields other than color filter section 33 serve as a 
translucent part from a mask side in piles at this substrate, and etching a non-hardened part into this 
2nd substrate. That is, the color filter section 33 is formed in the 2nd substrate; and flattening of the 
crevices other than the picture element field of the substrate 31 in which this color filter section 33 was 
formed is filled and carried out by resist resin 34. 

[0170] Thus, in the liquid crystal display component in which the orientation of a liquid crystal molecule 
is possible in the shape of axial symmetry, flattening of one [ at least ] substrate (in the case of an 
example 10, it is the 2nd substrate) is carried out within the picture element. Thus; the cel was 
produced by securing eel- thickness -for the 1st substrate and the 2nd substrate which were produced 
with a 6-micrometer spacer. In order that these 1st substrates and the 2nd substrate might connect the 
appointed location electrically, the appointed location does hot form a resist, but has become an ITO 
electrode, and was electrically connected with carbon paste (TU-100-5S; product made from the Asahi 
chemistry). The mixture containing the same liquid crystal ingredient and same hardenability resin 
ingredient as what was used for the produced eel by the example 1 was poured in. The signal level which 
keeps this poured-in eel at 110 degrees C, and shows it to a source electrode, a gate electrode, and a 
counterelectrode at drawing 32 is based on the potential of a counterelectrode. While, as for the time 
amount range of 60 microseconds and others, the frequency of 120Hz and the time amount range of 
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+.10V impress the square wave of -16V by synchronizing with a source electrode with the square wave 
of the frequency of 60Hz, **2.5V, and duty 1/2, and synchronizing a gate electrode with a source 
electrode Ultraviolet-rays light was irradiated from the 1st substrate side by optical on-the-strength 10 
mW/cm2 of a high-pressure mercury lamp, and hardenability resin was stiffened. Then, it cooled to 40 
degrees C over 5 hours, and further, after returning to the room temperature (25 degrees C), hardening 
of hardenability resin was made perfect with the still more nearly same black light. 
[0171] Thus, when the produced liquid crystal cell was observed with the polarization microscope, for 
every picture element, as shown in drawing 2 , it is in a mono-domain condition, and the liquid crystal 
molecule was carrying out orientation of it to the shape of axial symmetry the core [ the island of a 
resist ]. Axial symmetry-like orientation was attained in almost all the liquid crystal field. The proof fixes 
two polarizing plates which intersect perpendicularly mutually, and when the produced liquid crystal cell 
is rotated, its location of the schlieren pattern of a liquid crystal field is fixed, and it twists them to have 
been observed as only the surrounding macromolecule wall was rotating. 

[0172] Furthermore, two polarizing plates with which the produced liquid crystal cell intersects 
perpendicularly mutually up and down were made to rival, and the liquid crystal display component 
surrounded by the macromolecule wall was produced. Moreover, when observed with the polarization 
microscope, carrying out electrical-potential-difference impression of the produced liquid crystal cell, a 
disclination line not occurring but becoming black at the whole at the time of electrical-potential- 
difference impression, was observed. Reversal as which this liquid crystal cell is regarded in TN eel 
(example 1 of a comparison) is not seen, and the increment in the permeability in the extensive viewing- 
angle direction at the time of voltage saturation is not seen, either. In this measurement, two polarizing 
plates which made the polarization shaft of each other parallel were measured as a blank (100% of 
permeability). Furthermore, the rough deposit was not observed in halftone. 

[0173] Therefore, since between the color filter sections serves as a crevice, and liquid crystal deposits 
into the thick part of eel thickness at the time of the phase separation of liquid crystal and hardenability 
resin, the orientation of the liquid crystal molecule in a liquid crystal drop is disturbed in this crevice, 
and, as for the gap of the substrate and the color filter in which a crevice or heights was formed, cannot 
become axial symmetry easily. By fill uping this part with a resist and carrying out flattening of the color 
filter, at the time of the phase separation of liquid crystal and hardenability resin, the cause which 
disturbs the orientation of the liquid crystal molecule in a liquid crystal drop can be eliminated, and the 
....... appearance location of liquid -crystal, can,, be limited., to the heights by the side of. opposite of a color filter. 

Moreover, it becomes possible by the multilayer of the wiring parts of an active driver element and ah 
active driver element being carried out, and the step being attached, and burying and carrying out 
flattening of this step by resin, although the orientation of the liquid crystal molecule in a liquid crystal 
drop is disturbed by this step and cannot become axial symmetry easily to limit the appearance location 
of liquid crystal to the above-mentioned crevice or heights. 

[0174] Moreover, the gate drive signal level of an active driver element synchronizes with a source drive 
signal level, and the period of a gate drive signal level hardens resin, while the pulse width of a gate drive 
signal level impresses an electrical potential difference by one half of the periods of a source drive 
signal level 1/2 or less [ of the period of a source drive signal level ]. Gate signal wiring is near the 
picture element electrode, and the potential of a gate signal electrical potential difference has affected 
the potential near the picture element electrode. If the time amount of the signal level with which a 
source drive signal level is impressed to the gate compared with the time amount currently impressed to 
the picture element electrode becomes short, effect will decrease in the potential near the picture 
element electrode. Therefore, the potential difference between gate wiring on the same substrate as a 
picture element electrode is eased, and the liquid crystal molecule of axial symmetry orientation being in 
disorder in response to the effect of the potential of gate wiring is lost. 

[0175] As mentioned above, the location of the shaft of the axial symmetry-like orientation in each 
picture element can be determined clearly, the rough deposit seen when changing a viewing angle can be 



-26- 



reduced, it is uniform and the high extensive viewing-angle liquid crystal device of contrast can be 
offered. 

[01 76] (Example 2) In this example, how to form the crevice for controlling the location of the symmetry 
axis of the orientation of a liquid crystal molecule in the color filter section simple is explained. 
[0177] (The production approach of a color filter substrate) Drawing 33 (a) The production process of 
the color filter substrate 60 of this example is explained referring to - (e). 

[0178] First, as shown in drawing 33 (a), a color filter 63 is formed on a substrate 62. The color filter 63 
has the color filter sections 63a, 63b, and 63c corresponding to red (R), green (G), and blue (B), 
respectively. Each of the color filter sections 63a, 63b, and 63c is formed so that it may correspond to a 
picture element. In this invention, especially the approach of forming a color filter 63 is not limited, but 
an electrodeposition process, the film sticking method, print processes, the color resist method, etc. 
may be used. Next, as shown in drawing 33 (b), a resist 64 is applied on a substrate 62. Then, as shown 
in drawing 33 (c), exposure and development are performed so that a resist may remain out of a picture 
element (fields other than the color filter section). Having projected to the liquid crystal layer side is 
more important for the convex wall 65 which consists of a resist on the produced substrate 62 than a 
picture element part (color filter section). 

[0179] As shown in drawing 33 (d), the thin overcoat layer 66 is formed on the substrate 62 which has 
this convex wall 65. A crevice (the shape of a earthenware mortar) is formed on the color filter sections 
63a and 63b and 63c of the surface tension (meniscus) of an overcoat agent liquefied for the convex 
wall 65 which consists of a resist. Furthermore, as shown in drawing 33 (e), a transparent electrode 67 is 
formed on the overcoat layer 66 formed on the substrate 62. An insulating layer and the orientation film 
may be formed on a transparent electrode 67 if needed. Thus, the color filter substrate 60 is obtained. 
[01 80] (Overcoat material) The usual overcoat ingredient can be used as an ingredient which produces a 
crevice. In this invention, an overcoat layer forms a transparent electrode on it, and it is used in a liquid 
crystal cell, leaving it finally. Therefore, it is desirable to use polyimide excellent in thermal resistance, 
epoxy acrylate, etc. as OBA coat material. 

[0181] (The number of domains in a picture element) Few [ as much as possible ] things of the number 
of domains in a picture element are desirable. If many domains exist in 1 picture element, a disclination 
line will be formed between domains and black level will be reduced. It is desirable that the picture 
element part is covered in the single domain which the liquid crystal molecule has arranged in the shape 
of axial symmetry in a domain. In this case, since a disclination line is formed on the periphery of a 
domain at the time of electrical-potential-difference impression, it hardly happens that a disclination line 
enters into a picture element part. 

[0182] Moreover, as shown in drawing 3 , when producing the electrochromatic display display device 
which has the rectangular picture element 13 according to this example, the liquid crystal field 8 in 
which at least two single liquid crystal domains 14 which the liquid crystal molecule has arranged in the 
shape of axial symmetry in a domain gathered may be formed. In this case, the two color filter sections 
are formed so that it may correspond to two liquid crystal domains 14 in a picture element 13. Then, 
according to the process of drawing 33 (a) - (e), the crevice which controls the location of the 
symmetry axis of the orientation of a liquid crystal molecule can be formed corresponding to two liquid 
crystal domains 14 in a picture element 13. Moreover, a convex wall 65 can also be operated as a black 
mask (BM) by giving protection-from-light nature to the ingredient which forms a convex wall 65. 
[0183] (Substrate ingredient) Glass, a quartz, plastics, etc. can be used that what is necessary is just 
the transparence solid-state which penetrates the light as an ingredient of a substrate 62. 
[0184] (An example 11, examples 3 and 4 of a comparison) 

(1) Production of the production ** color filter substrate 60 of a color filter substrate (example 11) 
Drawing 33 (a) The color filter substrate 60 is produced according to the approach shown in - (e). 
[0185] A color resist is used on a glass substrate 62 (1.1mm thickness), and the color filter sections 63a, 
63b, and 63c corresponding to R, G, and B are formed in each picture element. On this substrate 62, a 
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resist 64 (V259PA: the Nippon Steel Chemistry company make) is applied, and exposure and 
development are performed so that a resist may remain out of a picture element. From a picture 
element part, the convex wall 65 which consists of a resist on the produced substrate is adjusted so 
that about 1 micrometer may project. On the substrate 62 which has this convex wall 65, the thin 
overcoat layer 66 (V259= Nippon Steel Chemistry company make) is formed, and a earthenware mortar- 
like crevice is formed. Furthermore, a transparent electrode 67 (ITO (50nm in oxidization in JUUMU and 
mixture of the tin oxide, thickness)) is formed on this substrate 62, and an insulator layer (Si02) is 
further formed on it. 

[0186] ** Production of the color filter substrate 70 (example 3 of a comparison) 

It is the following, and the color filter substrate 70 shown in drawing 34 is made and produced. Like the 
color filter substrate 60 for above example 11, after forming a color filter 63 on a glass substrate 62, the 
overcoat layer 66 is thickly formed on it. The front face of the overcoat layer 66 is ground and the color 
filter 70 which has an even front face is produced. The color filter substrate 70 was produced by forming 
a transparent electrode 67 on this overcoat layer 66. 

[0187] ** Production of the color filter substrate 80 (example 4 of a comparison) 

The color filter substrate 80 of the conventional example shown in drawing 35 was produced as follows. 
The color filter substrate 80 has a crevice between the adjoining color filter sections 63. 
[0188] First, the substrate color filter section 63 is formed on glass 62 like the above-mentioned color 
filter substrate 60. The overcoat layer 66 was thinly formed on it, without filling between the adjoining 
color filters 63 with a resist ingredient. Since the overcoat layer 66 is thin, a crevice is formed between 
the color filter sections 63. The color filter substrate 80 was produced by forming a transparent 
electrode 67 on this overcoat layer 66. 

[0189] (2) The resist ingredient (OMR83: Tokyo adaptation shrine make) was used for the perimeter of 
the picture element on the substrate (TFT substrate) which has the production TFT of a TFT substrate, 
and the resist wall was formed in it. The bead for keeping eel thickness constant is mixed in this resist 
Kabeuchi so that a bead front face may not come out of a resist wall. 
[0190] (3) TFT eel production (lamination) 

The color filter substrates 60, 70, and 80 and TFT substrate which were produced as mentioned above 
were used, and the liquid crystal cell of an example 11, the example 3 of a comparison, and the example 
4 of a comparison was produced, respectively. 

[0191] (4) 0.06g of compounds expressed with production R-684 (Nippon Kayaku Co., Ltd. make) 0.1g, p- 
phenyl styrene 0.1g of axial symmetry orientation, and (** 2), liquid, crystal ingredient ZLI-4792 (Merck 
[ Co. ] make: contain S-811 0.4% of the weight) 3.74g and 0.02g of photoinitiators Irgacure651 were 
mixed further, and the mixture of ultraviolet-rays hardenability resin and liquid crystal was obtained. The 
obtained mixture was poured in into the above-mentioned liquid crystal cell. 

[0192] Then, after keeping temperature at 100 degrees C and changing the mixture in a eel into the 
homogeneity condition (compatible condition), phase separation was started by falling temperature. After 
the liquid crystal phase which carried out phase separation spread in the whole picture element, 
temperature is raised, after liquid crystal area size has become about [ of a picture element ] 1/4, the 
effective voltage 5V:60Hz electrical potential difference was impressed to inter-electrode, and the 
electrical potential difference was dropped gradually after that. In this condition, the orientation of the 
liquid crystal molecule in a liquid crystal field changed into the orientation condition symmetrical with a 
shaft. 

[0193] When each liquid crystal phase of an example 11, the example 3 of a comparison, and the 
example 4 of a comparison deposits, a situation is shown in drawing 36 (a) - (c). Since a liquid crystal 
field is in the inclination to gather for the thick part of eel thickness, as shown in drawing 36 (a), by the 
example 1 1, a liquid crystal field is formed in the center of a picture element. In the example 3 of a 
comparison, although it is in a picture element as shown in drawing 36 (b), the location in which a liquid 
crystal field is formed does not become settled, but a liquid crystal field is formed in a random location 
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for every picture element. In the example 4 of a comparison, the liquid crystal field changed into the 
condition that the assembly and the liquid crystal field to like have started the picture element partially, 
out of the picture element. 

[0194] Furthermore, after that, temperature was lowered to the room temperature, the ultraviolet rays 
of 2 mW/cm2 were irradiated for 30 minutes using the high-pressure mercury lamp from the TFT 
substrate side, and ultraviolet-rays hardenability resin was stiffened. 

[0195] The result of having observed the obtained eel with the polarization microscope is shown in 
drawing 37 (a) - (c). All the locations of the symmetry axis of the orientation of a liquid crystal molecule 
are controlled by the example 1 1 by the center section of the picture element about the picture element 
to be shown in drawing 37 (a). In the example 3 of a comparison, that from which the symmetry axis of 
the axial symmetry orientation of a liquid crystal molecule is shifted greatly was observed in several% of 
picture element. As a result of the difference in such an orientation condition, by the example 11, the 
rough deposit was not observed but good display quality was acquired. In the example 3 of a comparison, 
it was in the halftone condition, and when a viewing angle was pushed down, the rough deposit was 
observed. In the example 4 of a comparison, only about 30% which is the whole picture element, there 
was no number of the picture elements in which the liquid crystal molecule is carrying out axial 
symmetry orientation, and it became the display which was very rough. 
[0196] 

[Effect of the Invention] Since the liquid crystal molecule in a liquid crystal field is carrying out 
orientation to the shape of axial symmetry as mentioned above according to this invention, contrast 
change it was changeless on a problem in the conventional liquid crystal display component is 
improvable. Moreover, since the symmetry-axis location in each picture element can be controlled and it 
can consider as a symmetry axis perpendicular to a substrate, the rough deposit seen when changing a 
viewing angle can be reduced, it is uniform and the liquid crystal display component of the high extensive 
viewing angle of contrast can be obtained. Furthermore, a disclination line is formed out of a picture 
element, or since it can be made hard to be visible, display grace can be raised. 

[0197] Moreover, by forming in the center section of the picture element the crevice and heights which 
are the islands of a perpendicular stacking tendency, axial symmetry nature can be stable, the location 
of the shaft of the axial symmetry-like orientation in each picture element can be determined clearly, 
the rough deposit seen when changing a viewing angle can be reduced, it is uniform and the high 
extensive viewing-angle liquid crystal device of contrast can be offered. 

[0198] Furthermore, by carrying out flattening of the opposite side front face of an electrode substrate, 
the cause which disturbs the orientation of the liquid crystal molecule in a liquid crystal drop can be 
eliminated, and the orientation can be limited to a crevice or heights. For example, when a color filter is 
included in an electrode substrate, the appearance location of liquid crystal can be limited to the above- 
mentioned crevice or heights by the side of opposite of a color filter by filling the crevice between color 
filters with resin, and carrying out flattening of between color filters. Moreover, when an active driver 
element is included, for example in an electrode substrate, the multilayer of the wiring parts of this 
active driver element and an active driver element is carried out, the step is attached, and the 
appearance location of liquid crystal can be limited to the above-mentioned crevice or heights by 
burying and carrying out flattening of this step by resin. Therefore, the location of the shaft of the axial 
symmetry-like orientation in each picture element can be determined clearly, the rough deposit seen 
when changing a viewing angle can be reduced, it is uniform and the high extensive viewing-angle liquid 
crystal device of contrast can be offered. 

[0199] Furthermore, since the liquid crystal display component by this invention has a crevice in the 
color filter section prepared for every picture element, a liquid crystal molecule carries out orientation of 
it to the shape of axial symmetry a core [ the core of a picture element ]. Since the location of the 
shaft of the axial symmetry-like orientation of the liquid crystal molecule in each picture element is 
controllable to homogeneity by forming a crevice in the color filter section, the rough deposit seen when 
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changing a viewing angle can be reduced, it is uniform and the high extensive viewing-angle liquid crystal 
display of contrast can be offered. Furthermore, since the color filter section can be manufactured at 
the same process as the production process of the usual color filter section according to this invention, 
it excels in cost performance. 

[0200] Furthermore, the gate drive signal level of an active driver element synchronizes with a source 
drive signal level. And if resin is hardened impressing the electrical potential difference which is 1/2 or 
less [ of the period of a source drive signal level ], the pulse width of a gate drive signal level The 
potential difference between gate wiring on the same substrate as a picture element electrode is eased, 
and a liquid crystal molecule can solve the conventional problem that axial symmetry orientation is in 
disorder in response to the effect of the potential of gate wiring. Therefore, the location of the shaft of 
the axial symmetry-like orientation in each picture element can be determined clearly, the rough deposit 
seen when changing a viewing angle can be reduced, it is uniform and the high extensive viewing-angle 
liquid crystal device of contrast can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of the liquid crystal display component of this 
invention. 

[Drawing 2] It is an observation Fig. by the polarization microscope of the liquid crystal display 
component which, is one example, of this invention. 

[Drawing 3] It is an observation Fig. by the polarization microscope of the liquid crystal display 
component which are other examples of this invention. 

[Drawing 4] (a) And (b) is the sectional view showing other examples of the liquid crystal display 
component of this invention. 

[Drawing 5] It is the sectional view showing the liquid crystal cell of an example 4. 

[Drawing 6] It is the sectional view showing other examples of the liquid crystal display component of 

this invention. 

[Drawing 7] It is the sectional view showing other examples of the liquid crystal display component of 
this invention. ........ . . . 

[Drawing 8] It is the sectional view showing other examples of the liquid crystal display component of 
this invention. 

[Drawing 9] It is the sectional view showing other examples of the liquid crystal display component of 
this invention. 

[Drawing 10] (a) And (b) is the sectional view showing other examples of the liquid crystal display 
component of this invention. 

[Drawing 11] It is the sectional view showing the liquid crystal cell of an example 1. 
[Drawing 12] It is the sectional view showing the liquid crystal cell of an example 2. 



-30- 



[Drawing 13] It is the sectional view in the liquid crystal display component of drawing 3 showing the 
production process of a substrate. 

[Drawing 14] (a) is the top view showing the liquid crystal cell of an example 6, and (b) is the sectional 
view showing the production process of a liquid crystal cell. 

[Drawing 15] It is the mimetic diagram showing the condition that a liquid crystal phase deposits from a 
homogeneity phase. 

[Drawing 16] It is drawing showing the electro-optics property of the liquid crystal display component of 
an example 1. 

fDrawing 1 7] It is drawing showing the electro-optics property of the liquid crystal display component of 
the example 1 of a comparison. 

[Drawing 18] It is the sectional view showing the liquid crystal cell of an example 3. 
[Drawing 19] It is the top view showing the liquid crystal cell of an example 5. 

[Drawing 20] It is the sectional view showing the liquid crystal cell of the example 2 of a comparison. 
[Drawing 21] (a) And (b) is an observation Fig. by the polarization microscope of the liquid crystal cell of 
the example 2 of a comparison. 

[Drawing 22] (a) And (b) is drawing for explaining the contrast change by the viewing angle of the liquid 
crystal display component in extensive viewing-angle mode and TN mode. 

[Drawing 23] It is drawing for explaining the rough deposit by gap of the symmetry axis of the orientation 
of a liquid crystal molecule. 

[Drawing 24] It is the top view which formed the resist pattern in the color filter substrate in this 
invention. 

[Drawing 25] It is CC sectional view of drawing 24 . 

[Drawing 26] It is the cross-section model Fig. showing the axial symmetry orientation model in the 
mode of this invention. 

[Drawing 27] It is the top view which formed the resist pattern in the substrate with an active 
component in this invention. 

[Drawing 28] It is the AA f sectional view of drawing 27 . 

[Drawing 29] It is the sectional view showing the liquid crystal cell of an example 7. 

[Drawing 30] It is an observation Fig. by the polarization microscope of the liquid crystal cell of an 

example 7. 

[Drawing 31] It is the sectional view showing the liquid crystal cell of an example 9. 
[Drawing 32] It is the timing chart of the source signal impressed to the picture element electrode of 
the liquid crystal display component of an example 10 at the time of phase separation, a gate signal, and 
an opposite electrical potential difference. 

[Drawing 33] It is drawing showing the production process of the color filter substrate of this invention. 
[Drawing 34] It is the sectional view (example 3 of a comparison) of the color filter substrate which 
carried out flattening of the front face. 

[Drawing 35] It is the sectional view (example 4 of a comparison) of the conventional color filter 
substrate. 

[Drawing 36] It is the mimetic diagram showing the formation location of the liquid crystal field in the 

liquid crystal cell production process of an example 1 1 and the examples 3 and 4 of a comparison. 

[Drawing 37] It is the model Fig. showing a polarization microscope observation result for the liquid 

crystal cell of an example 1 1 and the examples 3 and 4 of a comparison. 

[Description of Notations] 

1, 1a, 2 Transparence substrate 

3 Picture Element Electrode 

4 Heights 

5 1st Wall 

6 Counterelectrode 



-31 - 



7 Macromolecule Wall 

8 Liquid Crystal Field 

9 Liquid Crystal Molecule 

10 Disclination Line 

11 Quenching Pattern 

12 Central Disclination Point 

13 Picture Element 

14 Liquid Crystal Domain 

15 Crevice 

16, 16a, 17 Orientation film 

18 Symmetry Axis of Orientation 

19 Mixed Phase of Hardenability Resin and Liquid Crystal 

20 Resist Film 
21a Black resist 

31, 46, 51, 54 Glass substrate 

32 Light-shielding Film 

33 Color Filter Section 

34 Resist Resin 

41 Symmetry Axis of Orientation 

42 Liquid Crystal Molecule 

43 TFT 

44 Gate Wiring 

45 Source Wiring 

47 Wall of Fields other than Picture Element Electrode 

48, 52, 57, 58 Heights 

53 1st Wall 

55 Orientation Film 
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MHMHteftpi'''" 1 • V ' ■■ 

U-cv^ifoSlfii^o" 

^-feJjav^Tv •• • :■<>■ ••• 

tt— *J;©*«£«©'>fc< 1 1>— #©t£?i£ifi$l$fi!)*ffi 

B— *t©Sffi*t£© 5'*>'>fc "< t fc-*cofffiIS©» 
^— *t©Sffi&K©'>ft< i t>— ;£©SSS«©RRill 

hfrXJpiS.it £ JVC f y« 3 * fc 4 flB&©R AX 

k. mwsmm & warn- s - '.t k * ?> « a & 57^7 

*^-*5iu 5 SS7'^^^ yrabX^ ©Kl* &#tJig x-m o X 

©SSlUlllf^o 

[1**318] ^RA««a s te*fc#^3*»©R 



(2) 

$ *vC ^ 5 it*« 1 * ft. f* 3 flBttOttA*?. 

i»#js 111 1 mms^<o^mmiSx^. mrte- 

10 -Slf^iS 1 frh 4 © 5 ^TftMiifE^RAX^. 

1 2 ] ttnE-*t©S»D'>fc < 1 1>-*©«E 
■ r ft^ffiJ*S(c, RRAfttttSfcttftA -f >-£Btf 
J: 5 JtJK 1 ©S#Rtt bJx, 1 C*o»S Hi: tfflE 

1 4 ] ffirofc < i b—Jj<o&M&mt* 7 

^^Tv^Slf*3SllE«©^Sfi*T•o - - 
: •• [ft i : 5 J.'* Mlg^'* < i-t>'H£©'mMKf±, H 

30 iE^©*7-7^^^-gi5©raic^$ttftia^. 
- zir- vm t zm-rz ft^jj 1 4 iaR©tti&*^\, 

1 6 ] MBfi#«fi*#tt«r*r1-*M#gi 1 

, [s**3Sl '7] -*f©m®S«©'>^ < £ 
l©^£^i- 5 KJB l ©SK:ffl**i/ft««© 

B& I t 3 *§B»-|y]gB*3<):U ; (£b$|5©'>^ < t t>^-**^JE£ 
*fc»i?SB 1 ©S^H^tvft«S«©B& t t'*§l5^1!flgB*J «t 

40 @S^^Ml*]^-tfC-feASrf^Sli^-5XSt, 

» js^»©^—fkiaft £A±©ta* -csMkttwag * * 
^©MJt*&» 

[i«*3S 1 8 ] -*t©«ffi**©'>4 < t 
1 ©SSr^i-5 1 ©atcfflS ^fcfg^© 

BS+*SB(-BDgB*3<tt) ! ifhS6©'>^< i t— *Sr»J*L, 
* 1 ©e«-H*ixfcffl«©B& I f'*95^IM]gB±5J: 

so UtfigB©^^ < t t>-*Sr*-f-5gfi(S]«£^L, MS 
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fe=§r£Al-5X*ii:, 

[ffi#£ l 9 ] -#©*ttaaR©'>fc< £ 

aaBiRH4#t»J:«?3te*IH«S*sJ:t;i!!i«BS© 
Srtf«t5ISh ... 

* ret, 

.[«*3S2 1 1 --»©«a*K©d?*< t 

. [ff#Jg2 2 ] WB-fe/i/fcmjEE*sJ:t«K»©'>*< t 

[ii*^2 3] BtjiB-*t<om@s«^-*«. umm 
-ximm^mEEomm-o 2 &<d 1 
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t > • - 

8 # 7 - 7 a -Uoffl K &&3L*1&l&t Silt, 

10 

[11*92 5] WIEDfl«t^li!6i-5Xe«:» IWS«» 

[0 ,0 0 1 1 
[00 0 2] 

[«*©#«.] «*tt¥»*«r#Jffl LfcRA** 

H.-^ * if i; UT y- -f • y ^ .«* tr ffi V ^fc T 

N, (^^T-fyK^vfO^) STN 

E|p|*t»fcj3V^T^ , U'^/PhASr#L-C*!»)V. 02 2 
( b) ^^-f-«t 5 Jc-fe/Md®ESrPP;&n UfcB*fc«fi^T- 

40 5, 

[0 00 3] -*.>.«3t«S?W*i"^S^*ta.Sr*Jffl b 
fc-tcDt LT(4, KlWtfcfc (D.S);^*iJ;U5ffite^: 
(PC) .«b**^*sfe-5. 

[0 004 Eftific, {B3t*RSfHSir. b^tie^^aSr 
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[0 0 0 5] Z.<DXiO ?£~}jfeb L"C> ^*BS5 8-5 0 
1 6 3 l^«fctt»ft&#y^-#:/*/Wc£££* 
3#&tfH*£*t. ^*Bg6 1-5 0 2 1 2 8J§r'£mz 

[000 6] Sfc. ««Srffiv^T^-fe^w^#14 
ZfrW-TZUmt tt> #Pj9^4-3 3 8 9 2 3^« 
*Jit^#IS¥4-2 l 2 9-2 8^#Jc:tt±iE^^ 

*^5$ri s TN*-KKifc-<Tl/2£lg;<, flJfflffi 
[0 0 0 7] ^Jp5-2 7 2 4 2-§-<k$gK 

[0 0 0 8] W6-30 10 

1 5 ^^^fgg 5 ? 5-199285 -§-fc*5V B 2 

2 (a) \Z7jk-F£ 5i^f B ^SrijcW^*fcfip]'(L>Rtt 

[00 0 9] 

■snn^fcrngsi-si, i^rtx*^*(S] (*<*.*.* 

^ <D IE (fij ©ttffcttl £ WW 5 # 5 o 
[0 0 10] M^±«fc9^K$|!i>tf^<DlEft:|* 

[ooii] *ig0jii. ±.^%<Dmm^m^^>h(r> 



(4) 

*i&m-z> ^k#x% zwt&m^&zvznmmjjm* 
[0012] 

•ztitm&mmt tmm^fttzm^m^^x. 
1*3 xm&ft+tf&mn&i xxtawv'pte < 1 1>-*©» 
[00 13] *fc, stfr-r^-*)- 

mmtdmftzhtcm&mtt^^x. m-ttvmmm 
\zmw.?mut i,x$&ftwm-mfoLxto9 . z<oz.t 

[0014]$ biz, *%W<DWi$Bm*te. ttft-FZ- 

&B*Wim&&mzm&tj:mi®k'^xmM&mz&fi l 

w*J-|*]{iy*® *5 Tfi'fk $ tvfcfttflgtB 5rK <t fc t> « t? 
[0 0 15] *^^o^^^fi, Mfa-fZ>- 

&mt&btmn£titcm&m=F\c&\<^x. ^-n<omm 
z&w.mmmz.mw.te®i&k \^xmM^mzm^i lt*j 

40 [0 0 16] £(D^fi'(k$^^m®StSi LT*±. fiajx. 
(ivH^SLCDffllS, 

[0017] BtiiB^/i< i i>-%<Dnmmmzx7-7 
iooi8] huK'>#< t i>—jD<owMmmz, m®\z 
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[0019] mnm&& t t>-^i±s 

[00 2 0] flWBK#^-g«H::'>fc< i fc^rfewsamJW 
[0 0 2 1] tt^fi^©Ef^O»«*M+iESr 1 t J '6i 
HKSjft&fe£l!Di!!itt0>4>&< t t-*Sr^TLTt«t 
[0 0 2 2] tWf|B«ft^f-©«*«l«-iEf^ SWB-M© 

[0 0 2 3] StlfE— *f©S«©'>& < 1 1>— *<0?Sf B M 

©ia $ h t dSH > h T'fe o T t> £ t \> 

ffi|p]|ftSrWi-5il5^*»e)5&5i2|plffiEiiS^$.^ tiEilfe 

m\Hx*m&fr^fr&wn&£V£in<D<pte< t t>— *© 

[0 0 2 5].flM&J>tt< £ t>-*©mM««»i*5-7 

— 7-^^-*BSr^TU &#7— 
/u^-»OtWattft«««*ffifclMrjE|!fl«i»K»t fetuT 

[0026] #uie/>&< t h-^<ommmm±. wis* 
9l<d # 7 - ?. -f -u t &&&& t *m o = 

[0 0 2 7] ^^©^^©i^^fi, 
©'>&< t fc-#*JBjftU- SfcttflESS l ©IgKH^n 

[0 0 2 8] #*9!©»i6j|t*©Mi6#8:tt. 



J:tffiiSB©^*< t U ifcfiK* 1 ©M 

»£H*Hfcii«oi» , p**B!Ki!n<as*5j:tfafflo'>*< t 

[002 9] * ;^W©ttft*^©«ift:fcft»4» 

t i ©nsr^-rs 

t C \z , /> fc < i fc «ft £: SS-ffcttOTM £ 

tf jl^SrSEA-rsXSi: » tSSa-<lfe©i8— tea** "C 

ii^Mt'SISiSrt^, -?r©r t»dJ:oT±f5B6<) 

[003 0] $ btc, *%BJ©^^*^©SJ3t*fef*. 

je^F4*ffi^WI$«<5xatSr-&*, ^©^ir(-J:o 
[0 03 1] ^blc, **Wott**^:©K3t*ft»±» 
t mz. y U% l ©aicHS^fcfi^rt-e 2 aHB£t±oiB 

^Sr^i-5xat\ tt-t/i'+k:, t>JK*i: « 

ftttWMiSr^tfft^SraAi-axai, KS^#)© 

at*r^*, ttcioTXfESW^.jSfiK^ns. 
[0 03 2]' i)trE-fe/Hc:«BEJa J:t«8».©'>/x <it- 

* ^ wm u 4 ^? b mt&mm *mt $ * x t «t v \ 
[oo33] *tjfe-M©«aas©-*f4, 

x ^ ymmm^zm l. .«nB8!fttt«ng.©wkxafc*5 
v^r, m7^y:^7'mmm^m\i^ii,i^- vmmm 
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[0034] £ e>K, *&m<om&m* ©Maasw:, 

fcoT, iKfia-MomiHfcK©'>'5c< fct>-*tt, s« 
tgffifc©* 9 - 7 >f /v* t ^fltfil t *W 5 a— /< 

5. 

[0 0 3 5] |trlE|!!]«Sr^-t-5XStt» mJiffigfC©* 
7-7^v^-gB£g5<fc5Ki-'v 5 7> h-Sr&frf-SXfl 

[0 0 3 6] 

MMtfc » < 1 1 ?KS t ffi-ffcttWIB i fc*tf *• 
S=ALTiKJii^bf4#f/l§ (K^) fcS:*i^«**S 

^sriWf^. ^-ftEfattliifi, 

[0 0 3 7l Sfc. ««»R©ttfaOT*ffi*¥ttfl:1-« 
#teUT*©Eft&±EIHfB*fc»4ia«K:R£i-*::i: 

7— 7-f/W — Sr-Str^ldfi, r©*7-7^/w^— 
fc:«ft#*rttlU iRftairtottftSH^EiSiias. r.©na 
ffi^T* 7-7 -f -^B©^$r¥fi'(t;-r^ r t \- X- o 

t- 4 ymmm^^nmu^^mmm^inxmm^^ 

"C*S9.' ^^©^^©Efr^, -©ggBfSl;* 

itamzmfe-fz i i # "arte t * s. 



(6) 

[0 0 3 8] t&*fc*tt&LTRfrfc*b;/S:#7-7 
**6:imi. 7-7 w /u^'-<BJ©IW 

[0 0 3 9] ±fEIH^fett/t5J:T^ia§PisSEl2[Bl14 
oTliff U\ 

[0040] ±.mwt&m%i,te. ^-©s$s yt-t 

20 -f V©^Jl(ct§'^S C t &X 

[004 1] r<0W^T«SrJ»6«:2fO5S"feoaa!lB«|K 
J:t)ffe$f5iv })*—•■ 

[0 0 4 2] r©i 5{-U-C»^$tb5?S^^©El6] 
©^WWfiSr't'^t UT> [Hia«r*ll»««)fc**:«:it 

[0043] ±&wm*tctiihm±wm±\zi&j&^xt> 

J;v^5, StS*©t>©»-IHiaSr^LT, *©±HSS 

SHWtR^irt^S. DfliDjJiJcElSlJKS: 
^fifcUfDfliaSr^-i-SElRlMSr^LTfcJ:^.' rttb 
©^8-. ElS]Sr^5fe$ii:5Sb*^fc5. 
[004 4] ±E-#©X*©/>fc < t t>-*Oflt#:fi! 
*®fc^l©^S:5S;itSi. f l©lrt<0«Ii^i5|| 
©lfB5>t^*b-&5r tmSCt, *M/v?^h§r 
40 ffli,Nj!cv^-efcttft^OElSlSrtt»#«t^S!f^k$*5 

■7-©E(6l^®^aiT;5S*v*sfc5 0 
[0 0 4 5]-«fti:flMktt«J!Si:*'>4< t t>#tf»6- 

mzitxh£<\ »&»ot9—[bfflft4-c?ap*a. 

L-Ctt*i:8Mttt««Si:fc«^|||*-frTd»ba<b14«WB 
Sr^b^*Tt>J:l\ 
so [0 0 4 6] «»K©B*fc«)E*yttt»»*)5^»i-to 
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[oo47] *»^Ki*jv^f±, -Mwmnsts 
©'>&< t h-jjvm&mmmK^ wMW^Eifijwsr 

-7-cDEfltt (ElSl^lfil) f*» -troEfplffilWiiS^ODElfil 
£*V3 0 • 

[0 0 4 8] roJ:54Efi*tt, « 1 ©*K:HS*ifc 

[0049] s&t, r*?<i-7mwi&?-<oy.— hie* 

[00 5 0], 

[0 0 5 1 ] 1) SI iiv 

fc3^iS^£^©lteilS#&^i18tffi0'?;fc3. 01 

v-^ca • ^xmtw ( i to) )feifd»b^5^a«i 

u^* H« if 5.Jgl©a.5*SKttbixrv^5. * 

fc, ^9^*if*»fe*5te*©a^*S2±fc't> i to 

*if*»p>**»fii««6*sRit?>ixrv>5. • • 

[0 0 5 2] £;h,&SlH2&ISl, 2©Wfc:tt\ 02 
-T i 5 7 K.J: <0 BBSfeftiiKAffitt 8 

\cmm.t£mb ux»«-^tcErS]L.T*jij, fls-fcEisn* 

. [0053] ro£5£MMMi8|*r?, a&irfH 5 -^ 

[00 54] ( K> -f VrtWffiifltfHrWEfattJB) ±15 
5 . 7 |*9 fc«fc!S£ ixfcttftflME 8 tCfcV NT . 

'Vjft 1 2.tr«f «M: LTtt2tfMK 
Wi 4 (2 BM> R * * fc ttffi* # 4 if ) 4c E5'J L T 
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[0 055] J; 5 fcElWtt«**fi**Jtm::*5V x 

* 5 fc*6©aaiPJM (MjlffJl£,) Sr$**-CbJ:v^ 
i«#fF;g 7 K«*tt«^*t»*r«SS!lPi:5 r. t t 

|Bj^ti-5C £ t-et5. r<Di5 4E(Sl^iliSrW-f 

5^*^ic^ , a;jE^^*pi-^ t > w&.fzm 2 2 

(a) tC^-T i 0 g&l, 2»Cjl*LTSE4*[6H- 

20 ?£fi$H^9fi, 4P3»Efi^fcS;&lt4fc*fcf4P'fr 

[0 0 5 6] (a*rt© hv.-f >«) K 

ic#^c© 1 , ^mzfj * 

■fr^-tmmkmzmm ufc^-© ^x-a&m 13^ 

[0 0 5 7]. 0 3 (Cl^i-J; ^^<D^m 1 
E^iJ LT^-5K^WV14^2 fiJ£l±SS o fcflJfsfS^ 

40 3S^i7tfcli»l <D^5 Srft*^co^^ l 

3 rtlc^fig LT.fc*«r*Hff1-3 r. i t>-e#-.5. 
[0 0 5 8]$ - 0 3 ©.JSS*^^-©^, 
1 3l*9CD2oCD VI 4 a., 1 ;4.b <D$Lft\Zj&f$.£ 

[0 0 5-9 ]::.*£. fe|.l-3rt0 20© K/^Vl 4" 
a . 1 4b<Dm?}:\ZMl&ktl& J 74X? W-'/s >7 

so jf^LttJ;^. 
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[0 0 6 0] Z<D£5\Z.mm&&&Ofc&&®8*.1t!,* 

[0 0 6 1 ] («iB^T-*<«t*MfcK:*&-E6l 
tt:*©l) £ t>-*KDD»* fctt 

[0 0 6 2] r <D*j5fe-C»i, m<0&5 - 'sBtit, 

U 0 1 ©ffifcH*'nfc««©l*f *fflfc'D!]»*fcttia- 

Jig £ tf * a Ai" £ c • i^* -CMI^tt * 3 « 

[00 6 3] (Dffl^i*fcil&*rtr»«aWl4:*5*«© 
-SO : fi^KJS*/t:r±lHa[|*TK:J:-9«i6i:«'flH*fe«HB 

^©«i# & UTi!!i»«-ifi«r» 9 ffltf«t 5 fcffiiM(tt8 * 
3S**-3. tot, MRfcM4*fcH:»U-C3Skit**fc' 

Wi*!:, #fttt£i2iflS-4 

[0 0 6 4] r©flg|54cOffl £f±-fcvV3f-Y s/7°© 1/2 
KTffct), ^o, fKMI*8*fn9 <t 3JD 
iaK:K»t5JBl©Sl5±9<><S<i-5oasa4H'\ 

[0 0 6 5] Z<D£x%>4<D*:Z£te, »&#rU<P 

i*3 o nmerF-e*'*©* 5 *?* ui>, asm 
[0066] rwagMoitfCfi, *mwxiz 

0 2 . AI2O3. I TOfcif©*att»4:ttflli-5rfc 

*tCtT5 r.t^T'#S<> a«aMtffl|-C*>5 I TO 

124 (a) ZiXXf (b) AgB4£W 

-rsxs 1 ±(o: i To«a»£4*is**ffi3 srjgfiRi- i 



/4 

(i!!itt4«sJ:^3RmSx EA«M:£©ia») 
fc»J«1-*S5 1 ©15 t ±iEflg(5 £ Srafc <5 Wft <k 9 

[0067] r©iaaj4©»tt»± s *»MT?tt»»j:is3e 
fcirt-*-* a. :oia*4tt, as:* 

lHl!:R-4»«U*»5i6«tt<i:< , @6t*n5l;I 
&£r*Pf-5 1> ©t?fco T h X v \ 

[0 0 6 8] ©mftmtifizmm 1 taz>m®<o 
-so : fctta**Tfc j: 9 m&tmmwm 

#st5t« s^iLT^mii; cn^Bi st-tix 

^^^-*sft,h©#jKicftoTSe^fl:r5. ^©^*x 
iaWl , 5 1 ettfi^«rmu IH»l 5(+»*rBi5BBtfJ:5 
fc»ftffl«8-*S3B«fa. tot, XKiz&E^M^M- 

30 

[0 0 6 9] r©Dfl$iJi5(oai$ii, *^BjT'tt#<cPl 

[0070] rwpa^i 5 tkm<D± 

©ffiW©4 0%SSt*fc5©^at LI/\ 
[0 0 7 1] r©|fflffil 5©W«»±, *|gBJ-C 

l±#lCl[5g^ bttV^, Uv 1 ^ K 2 0 ft if ©*»WJ|SK»S 
40 i0 2> A1 2 0 3 , ITO^Jf©»TO?rttffit5r 

[0 0 7 2] iOPflflllSOWH:, 

[0 0 7 3] ©i^SrtT-t^^Y i/^ff^^t^V^ 
so JSfit8MkttW/ii (SfcliW^-T-) t$rffi^8t^-&?)^ 
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^, @9{c^-r«};5^SKl±t-ia§P4*5J:0 ; llfla51 5- 
5 t , DflgB 1 5 T'^ft^^ta U 2>>o, 

tot, *ffe»©ia«4**ffMttfc l-c, SfeK 
[0 0 7 4] :©t&, 0 9 {c^i-J: 5 (difflflgefctttt 

[o o 7 5] £fc, mm±<Dmm 5$sxxfa^4<Dm ™ 
\>\ 

[0 0 7 6] ®Mjj<D&&<VM& 

t5±^l©l5©5VM< iWl 5 *fcte<ag|5 

4£»Lfc#, El 1.0 (a) IS&TfmiO (b) £^ 

§15 1 5&tHZthU4*Ms&l-Xh£i<\ 
& 1 JiKlDflgB 15 ^i-b 5 ^^ 4 © 0 < k i> V ft • 29 

2>£lS:ttS^a\ mi l, 1211 2*J±U!|215{^i-«};5 
fc; Ml^S«2±^iai6]^l 7 *mfc1rZ> iirtcj:*), 
*M6]S@6^s'v'^— >a >®l (07rHH*) <DW&* 

T\ fKf B i^ktt»J!g (SfcteK^) i<Df§#$EH#K: 
m&Vffi&WiJft Sr±fEDD§B*5<t tffiSH-PgjrTS r. t *s 

[0 0 7 7] ©#faS«W-#7-7-f/u*-£^tfm 

tzm^nii =7 - 7 a >v? -n z> * 7 - -? 4 )W - . 

i/iott^ot, Kfii:«^f-«-» (^fctt^tttW 
fcfcK, ffif B }lSrtco)SS^rogE(6]^, Z&WUX&Z 
* 7 — 7 A fr*. — WSi ■& ¥*Htt 5 r. k K X o X , 

-C#, • ffiffi<om^#gFf4r*7 — 7 4)^2— gB<73*frl6HHI0> 40 
±iaDD»SfcttCi»tw|!R3ei-5 CI £ 

[0078] ©MftagflDi-x^-r ^hmr-t- sr&tf- 
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[00 7 9] (OOffi, i£b«M3.fc-l«& i l ©S©»J*#S) 
SrWi-53E*l-S:^Ht-5»&Ktt, *T, 013 

(a) ©»&ik, h*mftvx&%.&£xm& 

(b) ) „ 013 (c) tc, U-i^^ h 
5:^* LXft3t*S X Xfi$L&-tZ> Z t \c J: 9 i^*il5a (d^ 

HPI-op^SrfflV XM LTt> <fcl/ V LT BDgB 

[0 0 8 0] ^fc, Il©l5©MtC..Ifil-tt 

flf 1 OS 5 OTj£#-eSg 1 CDS 5 MiftODiaiPlJK*fctt W V s 

^ h*sjf:</i-5. iot, 010 (b) fc^i-J;?}-, 

[008 1] ©StE-^co <>(DtCiPXi-5*jfe : 7°y7.f- 
«*0'b©K:|ffli!!iSr^U-CI!D», (agBSfctt^l©^ 

4 (a) , (b) feJ:t*H5m*-fJ;5-*M»*fcB:ia 
[0 0 8 2] ®tiWffl^5*S : S i 0 2 , A 1 2 

o 3 , I TO*iT©*i««-^Sr«tR±^IBib; -^^^ 

[0 0 8 3] (BflSB*fctti2i«IJ*»riiLfcX«0»|fl|« 
9 — 7 J — Sr-^tf^-g-O* 7 — 7 A-fls*— M<D 

m 0 2 4 »r *s »} 5 * 7 - 7 ^ a^tc i^ i> 

*h** — -y*16f8L\*1tW&m* 0.2.5tt0 2 4eOC 
C Wffi0T**)?>„ 0 2 4*5^0^02 5 tCl*3V>-Cs ^7 

7-mm3 i±Km?tm3 2*wmv\ fernm®*^?- 

aE*«3 2Sr«i". ^©S*§B»-, R, G, B©*7- 
7^/U^— §15 3 3 ?r^-t-2)„ r©*9-7-f /u^— £B 
3 3*>^^ixfc*7-7^^^-a«^l'v 5 ^. M»m 
3 4Sra#i" ; 5 <) ;©*7-7^;^-S83 3J:(OI/^ 

/w^-gB3,3ra©iagBSr Uv 5 ^. KttM!3 4iCio"CSJ6 

7-7 ^ ^^-gP'3 3 £Jm©fiR«=Sr h^fli 3 4 t? 

«»T!gf ^kx\ tt*«rt ©Kft^oefaSr 

' [Ct:o-8-4 ]& (DflgS^fcttflSSSr^Slii-5W) ±iS^ 
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-tZZk&X'ZZ. iOD!HB15» flgB4*5«fctf 

v?*h (#l?Lte\ m9W[HgBl 5©J1&2 OfcitfA^ 
4) ±K«fi«-»iJS«l#U-C3Vh9^hS:<STi-aJSC 

[0085] 026 lC*titt#»eiSl : tf;l'A 5 

fiElcEALT^5i£lc;tfB U WttsfrEftasj: 9* 

a»e>. ±EiHffii 5t^tti&<^#fiEEfitttm-e» 

J5fe-t-5r tds#^btb5 0 r©[U]g|51 5£fctei£bg|S4£ 
S' i 0 2 fc £*«*^©#4#^&ft £* War* r £ 

«■ -c*¥Ei6jf8££^?r-r 5 rttiottiai ^a^-r 

[0 0 8 6] («ft^F-4r««f|aRK:i&-ElRl$-frS*' 
ft: ^©2) -klE-*©S«£ LT, 014 (a) Ic^ 
1"«fc 5*ttM*tt©Er6i«tSr*-t-5ia^*>e>*5Ei6] 

JRl 6 ntW&ZitfthcO&m^Zt; Efiffiil 6aW 
Eft«i£ «*^©EltI«i £ *s«Hc-S LfcttHB-Cttft 
^fcttfcffialKfcEriO £*3 r. £ #T-# 3„ 
[0 0 8 7] (tt#*aR©ElRltt©tf*#ifc) -014 
(b) fciiWJ:5fc; iKOSsfffi^ ISia±i: 

*-T?>EftJ8ll 6 a*s#feix5. 
[0 0 8 8] CLWStSl a Srffl^Tir/V^^L, iKfi 
£^btt»Jig£©^%£&ALT&&£i«:9-^- 
tt*fbtt»MB) £ Offi^KSr«^4 fcttaitftTfc <t 9 
fir 3*5 Efi^l 6 a«>BAtt&ttifc£?e>Bl*l 
M £ Lfcttffi-eRS^jPttStlMRfcElfili- 

[0089] s^iticiisax 

So 

Z £ »c J: 9 m& £ «rffi»«$-&-CK^efcffl 
[ 0 0 9 0 ] <D'> < £ <bi£A £ fffcttttMg £ Z^ttfe 



(10) 

[oo9i] ±iE®*3i0©tc:*j^T, ytmit&mmi: 

[0 0 9 2] £fc, V^-fttO*e-Ct>, -hxBLfclHlg&lfc 

[0093] mm-&w<Dmfaftffljjm 
®«-&tt»*w»©aaip : Ria^f-srmflEHiap^foEiRi 

» fctt, ftftttttf JB £ £ ©21 

oTtt, SEEfitt*»ogEEfatt*t*W»fc**iaffi 
20 .*ifoft'©-±K; flMbtt»Jfi#*rfcH LfiEEfflttSrlfl* 
r £ as#?L fetbSfc*. ' WttJ L'T t *±oSBEIrI 

[0 0 9 4] @ffl^SI^SE*fcf±SI4&Sr^ai-t-5* 

ixfcEl^*«8©«*Sr«j«l't-5iJS*s*)S. -*38W*b 
©«WfcJ:*Ui» it>JK*i:BMbtt»J!ii^tf 

lei 19, «Affi«Ott^r«:El^O«kS:X«t^LTSE 

. »*»fe/jCSi!!j»3icir©SEElRltt©ftSrfflv^TfT5 r £ 
id it), tt^E|S]©#ftfl^iSrJ;!?54II^^LTtT5 
r.£*S"rtg£/«CoT*f*bi/>. ^tc, El l 5(c^:-rJ: 5 
IC, ffil 9d»feta^i-SP*0/h$*Kny^ 

[0 0 9 5] *fd, S«tdT^x^y^, #J;ttf, T 

ft »kf7^^) ^^tf^a-^o^Ttftpj-r 

[0096] 02 nt^mizid^^T^T^ym^H 
•#s^© s psiii..iii2 8 teia 2 7 ©a a' frsmr-fe 

. So 

[0 0 9 7] 0 2 7*5it/0 2 8^Jol^T, 
so li, 7?r-f7'Si^i:Lt(0TFT43OKW>' 
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S»si ep*>, TFT43©y-7 - Kk^yr^ 

[0 0 9 8] *«W#6)tt, hm@t-PP*p-r2>«E 
P#|8], *#£«r*BfclW»1-5-£fcJ: 

.ft. sp*>, te*«iiKtai;«±©y->B!i»4 4io 

[0 0 9 9] (fffc&Mffi) *5S.W^fiEffl Slx«*fttt 
JWWSj 14. r ? y v r * y /nix 

>v s n -^/v^ ^ ^ y v— K n-^y/w^y 

I-— h> K y -r.v^l-^ * 2 y f — h , 2 -rc^/V^df-i^ 

/l/7? K 4 Vi£fl'-A'*$2 y y~ YtzXtfh 

5. §fc^3jfy-=?-ro!feS6?)3fi*Srffi»5fcfc^2'g-^ 

-/VA-^ ^ ^ y I* — K \£7*-7x./—>\*L s S79 y »" 

— K i., 4-^yv't-^^^yu-h > l, 
6-^^-y->-.^^--/wv J y y -u— K h^f o- 

/V7°n/-?v hy/^^y>— hy d-^/p^' 
yh!l'7^!ik-h, 7^7^.p-;M^yfh77 
K ^>f^7^!ll'-K R-6 8 4- 

X.tf, 2, 2, 3, 4, 4, 4-^t7BB7'f;M 
^^!)U-K 2, 2, 3, 4. 4, 
zffrfrj* ? 9 y K :.2 ; 4 2 , 3, 3-tI-77dd 
fcVuy y U— K 2, 2, 3, 3-7^7d- 

> c?^ y U— K >"*— ? n njj-^^r/Wai'Tvuy ^ y U 
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-h, ^-7pp*.^,f/nf;V7?.!) 1^— K ? 

[oioo] (Wfi-a-aftu^i) (JRS-.KB ;/7-u 

s> h)„ BP^JKi«!ffi«8©»«Sr^:#<-r«*:i«)l::»4, 
'S*4'*:1tkl£+* «t.5 y -v-*s itffb^- 

[oioi] (3ta-&w^j) ±i2S-a-#jt-tt, sfei- 

ttfl rgacur e.1 84, 6 5 1, 90 7 

^ a?— $H) „ Darocurell.7 3, 1.116, 2 

9 5 9 (E, Merck® JEcif*S{feffl-^#5. 

[0102] iixfeoa-frHttMotSAoitt, 

o. o i%*ig-mfi-&KJ&a s +#i-®-fefc 

[010.3] (tt&tm) fSfi^ov>xtt, #af+ia-c 

=>yx?V vVm& («PJi^I«3tJ!:.ai#iS*t«rttSr*+ 
40 [.o 1 04].ibfc. J!)PIBtfc>ta-g-Si^Sr#5fc^, 

. mit¥&]&mz®frK.wi&#mwiz -ib 

AftWl:i4 Z-L I - 4 8 0 1 - 0 0 0 , Z L I - 4 
8 0 1-0 0 1, Z L- 1 -4 7 9 2, ZLI-4427 

[oio5k im&&m&tfm> ±te.m&tmt&m& 
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[oio6] znbvm&tt&tM'&im&ttwtzm 

C 1 ^AffisH-oi^TIi, a^«AffisB-oi^Tk 

[0107] ^■sitg/i^tt^ftWt fi; &©-fk^ 
St (1) X'7F£ft,Z>£?Mk&®?J:k*X*&Z>o 
[0 10 8] A-B-LC (1) 

rtfXfc^ift (i) ^(DAitm^^mm^mL. ch 2 

= CH- CH2=CH-COO- > CH2=CCH3- 

coo-, TIE© Mbi) -Jfcifo^lMlilfhfri *fcf±^ 

[0 10 9] 

CH 2 -CH^ 

Y 

[oiio] (D *©Bfi, S-a-ttflg 

/U*/HR (-' (CH 2 ) n ~) , =l*7->\>1&& (-.COO 

-) , y-A-ifrd- (-o-) % any^^-u^y =>- 
/v® (-CH2CH20-) , &&xfztib<Di&-&m&m. 

fc, fc^st (1) ^OL'CflffiftttJtotttr^U &© 
fc^S (2) 1?**ix<5ft'fi-***:f±3U^>D— A« 
# J: tf-t 5. 

[0111] D-E-G (2) 
±IWM« (2) (fOGfi, ttA©Wt*JI*ttfc£«: 
»5l**5tttta^*)9'» -CN, -OCH3, -C 

1 s -OCF3, -OCCI3, -H, -R (Rfi7VV-=¥ 

3. te^it (2) *©Ett, D. GSriS 

tti-sirtBS-c, -ch 2 - -CH 2 CH 

2-, -O-, -CsC- -CH = CH-iim 

te^St (2) <£©Dfi, (1) *© 

terete, ^7 7i^i, 1,1 0-^7 ==/vS, 
1, 4 — *s9 D^dfiJ-v^, 1, l 0-71-/^^ d 

[01 12] ( ffi £ t i ©Jl-S-it) i£ A t s 

: 50:50-97:3 ;£ L< , S 
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btC»*L<fi, 7 0 : 3 0~9 0 : 1 OThZ. 8£A 

fitt*tS4v*^ittmio41tfcii 4 ±lEfi*Jfc© 

[0113] (Ktt^&) (P«**bfc*/H±» 1* 
Vy?xm%). TFT (Thin Film Transistor) 
io MI'M (Metal Insulator Metal) mi- ft if I- J: 5 T 9 

[oii4] (ism b-cfi, ^mata* 

[01 1 5] OT, *3SW©Afr«*iJ:tJ«Jt««ov>-C 
[0 116] (JWWHi) 01 l'fcjSi" ±5tc, #9* 

Sl£(l. ImmffiW 1, 2±fc I TO'OKftrf Vi? 

— *©StS 1 ±i-> l^v 5 ^- (OMR 8 3' : jfUfUfc 

'so SfU©®5£^/&Ufc 0 ':i©Bf, U"^hTl:iiMof 

[0 11 7]'4fc,'|fe*OSfi2±tAL4 5 5 2 (B 

linmi 7 Sr»fifcUT«2'lSffi Lfc 0 
[0 118] ^©j^S^$r, 6 Atm©^^— !r— 9 

[0 1 1 9] ^KLfc-fe/nffc. ftWbttWJKi: LTR 

-6 8 4 (H*^a»tiii) o. i g, ytm^nmmii u 

tp-7!=;V7fuyo. lg, TIBbfc ak2) © 
40 it&VoO. 06g, ffifatt^fi: LTZLI-4792 
(T'/V.^tt®} : S-8 1 1 ?r0. 4fi*%-^^) 3. 7 
4 g,-*5it/JtM*MBl r g a c u r e 6 5 1*0. 0 

[0 12 0] 

Hk2j 

CH 2 = CHCOO (CH2)8-0-®^ 

[o i2i] *-©», M&zm&%)<Di$)-itm.m&.-k<o 
so i i oX:^&h. ^o. JSK««i3. 6ra»c^a«ffiii s 
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2. 5 VT*6 OHz<DttJ££^jQL&tfS^ ^1©X& 
Hay^iS£E*«S7V^Tl OmW/cm 2 ©FfT?5^ 

jWC4 Ottfftftt; (2 5°C) ^T*M 

[o i 2 2\ ^<D&m<o±^*fa%mmx*m&k\^Tct 

8*s, lKiftt*; K^-Tv-^-e, ■i*o % ,U'^ h 

2 «c©«3fe*Sr H3t L-Tffcp! Lfc-fcA'fclEllB 
RAfWcOffitttiMS 1 1 omtps-fet 

[0 12 3 J j^m L/cir>'V<OMBi--(B3ttt5rSi/^-ES 



[0 12 4] fmLfcSM&*jS*?-fc» fcff&epjqUK 

[o.i 2 5] ttm\,itm&$cmm*.<o.n,%]tm<&&i3i. 

WSfco^T 1>* 1 KlUBf bfc p • Jfcffcftl 1 cd ? bo 
(Sii*10 0,%) i U/TLfc, £fc,Stl4\ ^ 

[0126] 
[*U 







tt«M1 


&&m 2 


«II0ff«j*O3l5*ttII*. « 


77 




78 . 




O 


X 


A 








**3 X 



[01.2 7] 01 6*5 X tfEl 1 7tC^i-J;5lc x 
M l ottfi«*5R^-f±, Jti&Ml ©TN-fe;H;£t)^5 

[0128] (JtRWi.) Afefthl iPI«(0^7^M 
1 , 2_hlC I TO*»b*5iSMmffi3,. 6 i&S^Jifc^ftfc 

[oi 29] -fEH Lfd-fe/v^lc, AflEjq i -c/av^t«ft 

*ffiZ L I - 4 7 9 2 (p< JlstftM : S - 8 1 1 Sr 0 . 

[ 0 1.3 0] f^«.Ufc«ft**i(f-T-0«*3t#*tt*sJ; 

[0131] (M,m>l 2 ) ;©IM(2 Xit. mi2\c 
JBv*fc£Jl*t±A(MU jy£#Ji 

[0 1 3 2] ff»Ufc-feA'©jSW«ffi3.. 6.P^(C^gb« ; 



JE#2, 5 V-e;6 OH zO^JESrSlJPL^^^, — S., 

[0 1.3 3] ^Ufc«i3E^tt;-»I**rtt« 

[0134] (JMfctfO 3 ) d 0*#«3-"Ctt. SH8t 
^i-J: Sl-if&^+ifcgBfciSSM, -t©ffliaki|!!]'» 1 5/55 
1 HR^tzSJM-tiMrftW 1 t 

[0135], ftlLfcM^iftt, 

[01.36] (*{*E0U 4 ) r ro^ft:^] 4tTtt, .HI 5 trip 
■f * 5 l-ASB 4 *J «t VB l.CDfi.5 ±lciSf6]^ 1,6 f 

L % 1 t fKl^coS.-g-^&aA Lfc c » 

•« (DflfB{*'.5) *»fe***aas.miHf , u;.-«ift5> : r-oEiRio-. 
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[01'38] 5) £ (OM,#-M 5 0 1 9 id 

S (CFPR — BK5 1 OS : M&ftMttiM) Srffl 
V^T8l©*2 1 a*5j;tfASl5 2 1 b fcJ8jfcUfc£* 1 

[0 13 9] f^®!Lfc-fe/v-Sr<B3t®^t?^Ufct^ 
V*5^y K>-f>-^T% £itfB2 1 bKtBS 

[0140] ffcS bfc^S^^tt, 8£A Vrt 
T-»$H^[fb&5 2 .1 b Sr^i bfc*fc*rt!aR<0EfilS: 

[0141] (Jtffeft 2 ) £. OJt««.2Ttt». 0 2 0 

m 1 1 mm\c±^wm u a#=m i t mmom&vo* 

[0142] fNK Lfc-te/v8r«3fc*lW»-CfM& bfc t r 

bTVfcas, 0 2 1 (a) ic^-t-'J: 5 £2tf##©$iW£g 
l 8^fti / ti>5'bo^> 02 1' (b) lwSH-J:5fc:*t 

[0143] (*#0ij 6 ) i ©JMM16 -Cttx a« l ± 
CBl4'(a) K*i-J:5'*tt«*«to8aiSl*ISr<r*-5 
B2|6]J& 1 6 a £rff$J& LfcSS 1 a «:JBl^-C&fW!l 1 t Wi 
«HcKft**i(rF-S:tfsJltbfc. Effljgtl 6a^SliW 
T(0i 51-bTfrofc 

[0144] 014 (b) tC^-T X 0 iCv SS 1 a ±iC 

[0 14 5] :©i 5t-LT^MLfcSfe±-C-(4. 
»IMftOEl6lttSr*ri-SElRl« 1 6 a*s»fe*tfc. 

»I*#^tt3WMft^«ft^T-*SElfilUfc«Eft***-T- 



(14) 

[0146] f£$g bfc«S^**'&fl3fcW**-em*S 
bfcirr^, ftAfflttrt-CEfiKl 6 a0>Effitt£ffA 

b-os ?>, «p p^k^v * x t ? h o # # (i t h if mm $ 

[0147] (AttflSJ 7 ) r (D&W-ffl 7 fi, gc5£fc Lt 

5£i«*SHE|pitttmT?^**fCt^«»d-T?*)5. 
[0 1 4 8] ^7^1S (1. lmml« ±»-ITO 
io (BMb^ Vi>» * Ate^UWfc**©*^*, * * 5 0 

JBbfci 0 2 9\Z7jk-f £?\Z^ ;©M5i±l^ 
fC+^^S^WfiiEElSlttl/v 5 ^ h (JALS'2 04t 

^WSHEiSH4©£i«fB5 2S:Htf «t 5t-, i^v 5 ^ 
hWPI- (OMR 8 3 :^«jS^±» 

• tt v .Moi*JRfcJ:Sa3fcJiSrK:lfC*ia*Ei: Ufco 

[0 14 9] te*©SS5 4±{C X AL4 5 5 2 

20; - (B^^^AttSS) ?rM*U. r*UC7t*V^&3£ 
■"- n^'iiErSiM 5 5 ttf 2««i 

[0 15 0] i'tifci^SSSrfflV^T, 5(imO^-f 

R-6 8 4 (B*fl:SIHfc») dSO. lg, 
p— 7s=^fW#0. lg, ±IBLfc (-fb2) W 
0 . 0 6- g , jKSW^fi: UtZ L: I - 4 7 9 2 
/v^ttK : S - 8 1 1 5r 0 . 4 *s 3 . 
7 4 g ; *5«tU'3t5B^J I r g a c u r e 6 5 1 

30 [0151] *<Dm: 1 1 oricia^sr^oT. — 

^X'^mv, 3^ttSmtw|ljai«E5y : 60Hz© 
roja^-cmffiooN-OFFSrfro-ctt^EfRifciU^ 

fee $?>^> z<Dvtmfrb7f%mfrvx3o't<DMm-§i 
[0152] r««ffiT\ &mmz>mftm&i i &ittfoVi 

7©t^/ ttSt^ttE 1^1 <0Sf jfett Sr 161 ±- $ * 5 »*«s 
fe5:i#W t r©«flgfcfcv>T, ^lSW^ 
40 ffiJ±7k«S7 V'^T 2 mW/ c m 2wB»f T* 2 0 £M4t*lR 
3t*JSWbT«HBSra'(b$*fc. 
[0 15 3] iOtt«B*»fca*Sr^ffl«TlwTrfT, «E 

RBftbT^iV^ 
[0 15 4] iO«t5fcbTff|l!bfc«ft-fe^*, «3t 

^i^yhV-fytl-c, ^o, ^ heft (SEE 
l^ltttt-J: 9*4i!h») Sr1 , 4j>fc»a» J ?-*s**»W«JJ:E 
IfilbTUfc. {it A/^0«fifR«k:*st»-CWi>tt*iJ 

so *El6lSraritbfc. 
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[0 15 5] Sfc, #SJLfc^S-fe^«±T^2^f-K 
«*««***-5«i&**Sii*&#»Lfc. f£SS 

^ ^ i/-as££-grf ^flcfc»< 4 o T l> < i t $ *t 



*TIB<D (ft 2) d»fe2«W*«7©« l ft-fc>W±, TNt/V 

j§^ioo%) iL--caijsufc 0 ^rapf-*^ 

[0 15 6] 
l«2] 





A*M7 


Aftfll8 


jiittt-g 




78 


79 


77 




O 


O 


o 






51 





[0 15 7] fcf£U t<n> (*2) KJbM^T, "fWBfc 
[0158] 8 ) £0**09 8 tt, 7 © 

[0159] IklB^fcfll 7 £ R«©-feA't«Atmi:3fc 

4t»©*S— -fka«-C*>« 1 1 CCfcJPJRUfc. 1 
l o*C©m*Sr«o-Cv aw«SM»w*Sb«ffi2. 5 
V : 6 0Hz©m/ESr^Pb4d5fe, f lSSffl^felS 
JE*«7 V^T 1 0 mW/ c m2<E> jjffT* 4 

0t~6 0tt*fECON («*^»f^-f-5«ffi«Ji)- 
-OFF«r»")3SU 2B*M*»»tT3 0*C©m 

g^T'^iflU £<b{r, (2 5°C) fcg|U-C*>fe* 

[oi6o] ^©istuff^ttufcttfi-fe/Koma* 

^Nftt*sJ:tJ<#e>o#©IWBIiKoVNrr±±E ,(*2) ic 
[0 16 1] (A#0!I9) ;i<DA#0!l9fi, 1^88+* 

[0162] HI 3 1 K^-f-J: 5 ±IE**0iJ 7 <D& 1 

[6ii-5JB2as©iai6iii±fctaEiBi6itt©ias5 5 sx* 
fcsii^fc. rwisfcu-c, a#09 7 1 mmz.m 

[0 1 6 31. £coJ; 5fcLTflsSLfc«*-fcA'«>«ft3fc 
^#tt*iJ;t/^bo#rol?ffi^o^Tti±fS (*2) Id 



[0 16 4] Lfc^t> -hlEA#0iJ7~9-T?fi, lite 

[0 16 5] ftib\ ±BEA#«7~9t?«ife*0«t , *aB 

[0166] (A#«lio) ;o*#«ioil,SJ6U 
TEl6l«l**l»«;*fci-5Dfl«*fcW:i!!i»«:*.-r5ai* 

[0 1 6 7] 1212 7*5j;tfl2]2 8 Jd^-f J; 5 ic, 13^7* 
m&4 6±\ZC r $rH*/^-=Vi/UT^— HSB^4 
4Sr^Lfc. ^(c, 7*7X-7CVDgft% ^— hti& 

^utMftSiUfc. rro±i;p^h-7"ufc7^ 

77^->!)3^7 - 7X-7CVD-CS«U **#Ji*r 
IU5t^-=^Lfc 0 ITOMfL 

ItJSfU, £<A7fc# I-'* * - = >- ^ L fee ^b ' 
I;, .A l > Cr, P K— -fT^/vyy^'sV = vwlit- 
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.mu»fc«j*u TFTSSiLt zommizui?* 

hffiSf (OMR8 3) f^a— ht?M*©^ ii&Si 
Ot4 7 i^tS©t«tESl 0 ju m© 1/^^ h 

[0168] r <D J: 5 t-s . r. ©Jfc l £io$SiW| 

[0 169] ft.2S£tt. 'B92.4":|3j:tJtB2 5 

«\ .^UWfcRGBfc*febfc#7 — /W*—«3 3 ' 
t Lfc. ;©l2lii;;^xim (OMR 8 3) 

•ym^tiaot, tS3 3^© 

US?* hfflJB 3 4 T-S&T Wffc Lfc, o£ 9 , 

7-7^/1^-^3 3 Sr^LfcS*g3 l ©^lt«« 
^©DDSBiSv^ MMB3 4fI6?>HTTO$n ' 

[oi7o] r © x o \z\ femft-eM&ft+tmftffiVi 

mm (A*fli o 2 *K) *s?F*'fb*ixT^ 

* h$rJ&&LT:l3e>1\ I TO®^^3feo-C*5*J, Ji- 
i£l"<—* h (TU-10 0-5S ;7ttftfi!) "C 

f^SSUfc-fe^w, ftflc«lt?fflU^ . 

Sr&AL/c, roiiA$Hfc-fe^$r, 1 1 O'Cld&o 
T, y-^m^> ^-b«S,"»iai«SfcH3 2 

fgCmeOHz. ±2. 5V, 

120Hz, +1 0 V©B#PpS3&B;&*6 0*z s, ^(DteW 
B#PW6Btt, -1 6 VroffiJ&j&SrEpjPLfttf^ ^11 • 

B£W£a»ltT 4 OtSt^U (2 5 

[0 1 7 1] roipfcUTfMJUfcffc**^*, «3t so 



n^ttr-mii bfc t r i&mmz; m 2 iz^-rx 5 k 

2tfc©{13fcl££BJ£U ^KLfcSKfi-feA'SrllMB 
5Tt\ ill 9 ©iS#^fc«trtS0eLT^5 
[0172] $ ^Lfc?«f B -fe/wco±Tl-2v^- 

fc2#c©ffll3fctg£:7*7V* '(j§ifi*l 0 0%) t L-TSiJ 

^Lfc„ 3 tic, twitfcv^t^^ofii, mmz 

[0 17 3] U^c^oT, M»Sfcttia»«rJI*J*Ufc* 
-zy-mt-tz, z. t lz X o t; ft^ <b aftttWflB© 

Offl5l»MSr±IEI!D»**:tti!!iaJfclRJfei-S r t pTfig 

[0174] *tc, r f j T'mmm^co'f- vmmm 
So ^ot, jmtiti^DSfii©^- hen ^ on 
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[0175] ; tUt© J: 0 fc, «-|fe*rttD*4M^ElPl© 

[0 17 6] (HJSM2) *SUS09KJ3V % Ttt» K*^ 

7 * /u^-»^ffi«H:j|!Jfi!ti-5*jfeK:ov^TttiBi-S. 
[0 17 7] (*.?-7^^-*KofWl*») B3 
3 (a) ~ (e) Sr#fi8Uft#£K #H5£M©;*7 — 7- io 

6 o <DiS;£i@£f&eJli-£c 
[0178] Si* , El 3 3 ( a ) iz^irX 5 K:. SS 6 

2±»C*7 — 7</W — 6 #7 — 7^/V 

^-6 3lt * (R) . It (G) , (B) K-tih, 

■?M)5t5*7-7^;V^-ai6 3 a, 6 3 bS06 
3 c SrWLtl^. *7- ?4fr9— U6 3 a . 63b 
STJ5.6 3 c ©^Wetbli, J:-5fcJBj*£ 

mm. #9— bmtuz&Gimzin&Zo m » 

3 3 (b) {d^-TJ;5l-, S«6 2±t 1 .l r '^H6 4 

sr^-t-5o 0 3 3 (c) \z7F-rj:5\^ mm 

ft (#7-7^/v*— SSJ^K©^) 

[0 17 9] 1113 3 (d) \Z7pirXbK. r©£,ttS6 

5 5r^i-5«^6 2±lC, »v^-/<- = -hg6 6Sr 

9 — 7-f/V*— #5 6 3 a , 6 3bM6 3c±t, 0095 
(i"9#M*©) *S»J***l/5. Sfefc* 03 3 (e) \Z 

6 6±ld. 3Hti6 7Sr^i-5o ^St-JS^T. 2 
0jiffi®6 7±JcKfegk® J ^iB|plffilSr^.LT't>«tV\ d© 
J:5fcLT\ *7-7^;^-IS60r#bh5 o 

[0180] (*—/<-=i- BaassrfEKi-s**** 
iLTti, s<—=i— bttn&®.m-?% 5 . * 

[0 18 1] ■(l|feSllrtOK>-fV»)-|fei(lrt©K^'f>' 
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^v-eMjjlitt^dSflliaixT^srfcAs'ft* L^„ ::©*§: 
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-v-g V^^A^tf-i^t A^®::kftl/\, 
[0182] El 3 Id^l-J; 5 fc, **^©^ 1 

V>31£— ©f&ift K^-fVl 4/&S'>ft< t t2f@*^ofc 

K*«<8«:»j*b"Ct>J:v\ -©#^\ ^*l3rtco 
2 o©$Eifi -Y V 1 4ldMJ£i"3«fc5l-20<E>;*7— 

aJ*»J*-t-*. -t©3L 03 3 (a) ~ 
(e) ©If|!ltot > i^Sf 1 3rt©2o^iK^Y 
>- 1 4 K*tJ£ L-T, ttiSrf^©Bfa©*rt^©fflI«r#J 

16 5^7^^^ (BM) LT^ffi^iirSCi: 

[0183] (StM) 6 2 "T 

7*7 j/ ? ft ^*rfflv>5 r. t *st»*.S. 
.[0184] ^flll.lfcdEWS, 4) 

(i) *j-y 4fr#-W&.<o'tm. . 
®* 9-7 a /v* -S« 6 0 ©f£M (AflcM l l ) 
HI 3 3 (a) ~ (e) C/TL^Stffiot, *7~ 7 
-f/P^.-*«6 0*f^«l4-*. . 

[0 18 5] ^7^1^6 2 (1. immJP) . JilC*7 
— U-7^hSrttffiL, R, G, B^*fJSUfcj!7 7 — 7-f 
/w*-g|56,3a, 6 3 bfii^e 3 c.Sr#ii*tMt 
5„ r©M6 h 6 4 (V2 5 9PA: 

tli-S <t 5 t"siS"f"5o r©ta^M6 5,§r^?>£« 
6 2±tC, ^—a- h^6 6 (V2 5 9=fP 

m\& (*)-tt») Sr^JlfeU -f 9#ttODfl»S:^fifc-r 
•5c :oiS6 2il: > @PJ«®6 7 (I TO 

nm) ) «B*lv.i6K. ^©ifclfelWt (S i 
0 2 ) 3. 

[0 18 6] ®*5-7-f^-S«7 0Offl! (Jt« 
0>J3) 

@3 4»d^-r*7 — 7^VU^-S«7 0 ^WT©i 5 J- 
LTf£S!H-3o ±IE©^*«1 lffl©*7-7^/Vi?- 
S«6 0 tPl«|^, jJy^m&Q ,2±.\ZiJ7-y -<^9 
-6 SSr^L-fcm, .^©±lc*-/<- = - h^6 6Sr 
W-<Wt&-t.Z>o ^— y<— 3- hS6:6©^ffiS:W«b^ 
¥ b ft ^ffi ^j*F-f 5 * 7 - 7 -f yw^ - 7. 0 .Sr^iti" 
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El 3 5 7-7 4 /^-2&K 8 0&£1T 

•^•5*7-7^^-^6 3 ©M £[!!]$& i^fi-fa. 
[0 18 8] ±fB*7-7^^-ai«6 0 bffl 

Wftl»i:k4<, '-toifctf— /'<— a— h«6 6 
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— a— Hf6 6©±fc» a?B**6 7Sr7&*-t-3£ 

[0 18 9] (2) TFTlg^g 
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[0 19 0] (3) TFT-fe/uf^M 
±fEW±5t-LT^SSLfc*7 — 7">f/V^-««6 0, 
7 0W8 OiTF TStS^rffiffi L-T, fjtfhft#« 
1 1 , KMM 3 ,RtWfc««'4 ©JMHr/ntrflsfl Lfc 0 

[0191] ( 4 ) MttftEftOfEft 
R-6 8 4 ( B ^k^ttM) 0. lgtp-7x=/V7 
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g , $ h\Z.WL&ttWZ L I - 4 7 9 2 {t frttiM : S 
-811*0. 4 fifi%^) 3 . 7 4gi ft'Bnteffil I 
r g a c u r e 6 5 1 Sr 0 . 02g jl-g- U Sfc^U&SHfc 

[0 19 21 ^-©1, i o ot;tc:taa[*«oT-ir^rt© 

icu-cd^, *&&£<£T 
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H#jflffi5V : 6 OHzCDmjESrPPJnU -t©&. 

^©Efafi. tt^fcEl»]#1»tfcofc. 
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(c) »C^i- 0 tt6ffl#tt-fcA'*©ffl*as#fcfc£5ffi 
|S]{Cfo5cOT\ Afrflijl IT'fi. IH3 6 (a) \Z7jkjr£ 
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El6i©»«M**s*#<i*ih/TV^5t>©as«l»*ti,fc. w 

EA LTV*5l§*©»tf 3 0 %@S Ud>* 
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T?#5 0 0iJ^«m@S«»-*7-7^yv^-Sr^ti>^ 
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** 7-7 ^ /w^— ©»rSHIS(0±!EDfl$i5* fe»±dig|5{c: 
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X\ M^^IKO * t -il4c<4*f^l-@ai6]-t- 
-}d»iPl-5 :im5CT* s ?r^t:$ii:fc t t 
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[014] (a) liMr&M 6 cojSf B -fe/w5:.T:-r¥ffi0T* 
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[016] M»M 1 <o^^^^^ ©l^^ttt^^ 
i-0-Cfc5o 

[017] tbt&tfil 1 «^Bl*^^©«^##ttSr* 
-T0t?fc5c 
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[02 1] (a) tSXKf (b.) fi. i:b^E0U 2 (OSSd-fe^ 

©{B)tig^tc «t 5#Lgs0-efc 5 0 

io [02 2] .(a) &£Tf (b) ,fi, Jk&^^i— K*S.fctf 
TN^e-K<o^^«^*^-©^(cJ:5=>vh7^ 
\ t zt&m -r 5 fc «> <£> 0 T* h 5 . 
[0 2 3 ] Hfl^ WiaffiKD^ttOT^ i 5 $*ibo 
# SrtftB^1-5fc:«)W0X**>5c 

[02 4] &ftw\z&rtz>#7--7j/u<!?mmzui?x 

■'. , : . [02 5] 02 4©CC »rffi0T*fo5c 

': [02 6] imW^— Ktc*Jtt5ttM^@a(S] ; E-r r /l'5r 
•^•r»f E*7vv0t?&' 5 0 

20 [027] *^B^(c*3^5'T^f jT'mi-ttzmmzi' 

v>* h^^->-«r^L^®0T*$)5c - 
[02 8] 02 7WAA' Sff®0-efc5c 
[02 9] Aff«3J7©^ B |-fe>'VS:^-r»fffi0-Cfc5c 
[030] 7 o^s-fe^oii^^m^^ <fc 5Slfil 

0-efc5 

[03 1] Jr^J9©^BHr^Sr*-r»fffi0T-fc5c 

[032] tB&ie&fcAttffi 1 o <Dm&m^m*v>ffem 

30 [033] *^WOA7-7 V^-S^fi^I®*: 

... SH-0-e&5, • 

[03 4] «SSr¥Wt:L.fc^7-7-f/w^-StSc7)»f 
• E0 (Jfc|S0!l3) "Cfe5c 

0iJ4) T-fo5c • 

[036] Ami 1 1 , 3 ; 4 O^A-fe/Vf^Sig 

®t?0 )K AHJ^CDf^teS §-^1-^0 Tfo 5 c 
[037] 5r^J 1 1 , itmm 3 . 4 Wf£f B -fc^£fflI3t 
5r^-T *-r^0 X ib 5c 

oo [^f^-CDtiiPJ] 
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